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CASE SE HARDO 


The Ideal Case Hardening Agent 
Used Only for Quick Case Work 








Works cleaner and deeper than other agents. Case Hardo makes 
your cost low, We fully guarantee its efficiency. 


















Our time and efforts are devoted to only one material for case- 
hardening, and our aim is to keep it as near perfect as possible. 


Write for circular “A.” 
Manufactured only by 


The Thos. Buchanan Company 


29 West 3rd Street Sena OHIO 
Established 1886 
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WHEN WILL INDUSTRY RESUME? 


With the slowing down of business during the past nine months, 


practically every industry in the country has been affected. The taper- 
ing off of operations when compared with the relatively high level of the 


early months of 1920 seems greatly pronounced. As an indication as to 
the extent of decline in business, the iron and steel industry with its 
continually falling output of raw materials, especially pig iron and steel 
ingots, offers excellent data for consideration. For seven consecutive 
months production figures have continued to decline and from all ind 
cations at present will continue to fall, since not one ripple on the sur 
face points to an early revival of trade. Even authorities in economic 
| problems hesitate to base predictions upon analyses of conditions as they 
exist today. 

According to figures compiled monthly by 7he J/ron Trade Review 
production of coke and anthracite pig iron in May reached the lowest 
point on record since June, 1908, a period of 13 years. This fact alone 
vhile significant is greatly magnified when it is stated that the pig iron 
producing capacity of the United States is far in excess of that of 1908, 
lue to the increased demand for iron during recent years. It is safe to 
ssume that the present manufacture of pig iron is not over 35 per cent 

the potential capacity of blast furnaces, based on previous high point 
years. In October, 1920, pig iron produced was at the rate of 106,075 
eross tons per day and was the second highest month of 1920. In May, 
1921, the daily rate had fallen to 39,199 tons and represented but 3/7 per 
nt of the October figure. Both iron made for sale and iron made for 
ersion to steel has suffered loss, although the former has been the 
st seriously affected. Part of the merchant iron loss may be assigned 
the almost complete shut down of gray iron foundries, which have 
upplied the automotive industry with castings. 
The country possesses 436 blast furnaces and on Sept. 30, 1920, 317 
these were in production. Month by month the number of stacks 
been reduced until on May 31, but 89 were in operation, 228 having 
‘n blown out during the eight months. Thus in May, only 28 per cent 
the October stacks were in blast and only 20.4 per cent of the total 
‘ks in the country. The 89 furnaces were the lowest number active 
record. 


f 


Steel ingot production as well as pig iron has undergone a decline 

last fall. According to figures compiled by the American Iron and 

| Institute, ingots produced in May were approximately 1,500,000 

gross tons. In October, 1920, the output was approximately 3,680,000 
547 
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gross tons. ‘The present rate of manufacture is 40.5 per cent of th 

cight months ago. 


depression shows that at no time in,modern history: has curtailment 
so drastic or so extended. Thus in this respect conditions differ wi 
The question now on every lip is when will the bottom be reached 
how rapidly will operations pick up once they are started on the up gi 


> 


Comparison of these figures with declines in previous period ’ 
+ 
‘ 


ALLOY STEEL OUTPUT FOR 1920 HOLDS UP 


Production of alloy steel ingots and castings during 1920 was the 
second highest on record, according to a report of figures compiled 
the American Iron and Steel Institute. The tonnage aggregated 1,660,292 
gross tons, a gain of 179,104 tons or 10.8 per cent over the 1919 figur: 
1,481,188 tons and but 127,560 tons less than the 1,787,852-ton high re 
of 1918. Of the 1920 total, 1,591,939 tons were steel ingots and 68 
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FIG. 1—MANUFACTURES BUILDING, STATE FAIR GROUNDS, INDIANAPOLIS, W! 
THIRD ANNUAL EXHIBITION OF THE AMERICAN SOCIETY FOR 
STEEL TREATING WILL BE HELD, SEPT. 19-24 


tons were steel castings. Corresponding figures for previous years w 
In 1919, ingots 1,435,816 tons and castings 45,372 tons; in 1918 i1 
1,721,367 tons and castings 66,485 tons. 

The 1920 tonnages of alloy ingots were divided according to pr 
as follows: Open-hearth basic 1,116,923; open-hearth acid 129,832: 
semer 81,809; crucible 29,513; and electric and miscellaneous steel 23 
tons. Corresponding tonnages for 1919 were: Open-hearth basic 1. 
137; open-hearth acid 114,923; bessemer 66,581; crucible 22,600; 
electric and miscellaneous 175,575 tons. It is interesting to note 
the greatest relative gain was made in the electric and miscella: 
processes, the increase over 1919 being 33 per cent. 


REDUCED RATES TO INDIANAPOLIS 


We are very glad to announce that the railroads of the cou 
through the Central Passenger Association, have granted fare and 
round trip for members of the Society and their dependents, for t! 
dianapolis Convention and Exhibition, Sept. 19 to 24. A large n 
of members and guests are always in attendance at this Conventio: 
the railroads unaniniously decided to recognize the Society to the 
of granting the fare and a half for the round trip. 





REDUCED RATES TO INDIANAPOLIS 


via spd ta eR st Se panel 


INTERIOR OF MANUFACTURES BUILDING, SHOWING A PART OF THE 76, 
SQUARE FEET OF FLOOR SPACE TO BE USED BY THE EXHIBITORS 


[here are certain restrictions placed on the purchase of these tickets 
much as an identification certificate must be presented to the ticket 
for the purchase of the round trip ticket. This identification cer 


te will be mailed to all the members of the Society before the first 


eptember. 


[he reduction of railroad fares will contribute materially to an in 
in attendance and there is no doubt but that the number visiting 
apolis will be in excess of the 10,000 in attendance at Philadelphia. 


3—WOMAN’S BUILDING, STATE FAIR GROUNDS, INDIANAPOLIS, WHERE SES 
SIONS OF THIRD ANNUAL CONVENTION OF THE SOCIETY WILL BE HELD 
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HOTELS IN INDIANAPOLIS a 

Indianapolis has promised to provide our guests with excellen ; 
commodations as far as hotels are concerned, and through the effor: ; 
J. LX. Buriis Jr., chairman of the Hotel Committee, a list of hotel ‘ 
given below. H 
All persons in attendance at Indianapolis will make their own r: i 
vations direct with the managers of the hotels, and it is advisable “a 
the members take this precaution. When making reservations give ‘i 
of arrival, kind of room desired, and price you wish to pay, and wh ' 
most important, request the hotel manager to answer your letter r ‘ 
peating the reservation. Then take the letter with you to presen : 


the hotel clerk at Indianapolis when you register. 

This precaution taken now may avoid serious difficulty at the 
of the Convention. : 

lt is recommended that reservations be made immediately. 

The list of hotels follows: 


: 

Hotels Capacity Rates 7 
Brevort Hotel Te te oe a ee oe O4 Rooms $1.25 to $3.00 pel 
New Colonial Hotel ............ 92 0 $2.00 to $4.00 ” 5 
New Denison Hotel ............. oC. $1.25 to $2.00 ” : 
I ee 150 ™ $1.25 to $4.00 ” ; 
ol 6 hg toe Be bla — $1.50 to $3.00 4 
I ok aad iin wee ner 100” $2.00 up 
RUE WEUIOETE. cc obese cea vadceses 90 ” $1.00 to $4.50 
New Morton Hotel a 616 ee 6 & OR 05 si $1.50 to $5.00 4 
Great Eastern Hotel ............ 126” $1.25 to $3.00 ” ” * 
aw ok kb wclee wee 75 fi $1.00 to $4.50 
ge a, ae 400 ” $2.50 to $8.00 7 
Hotel Washington .............. we.” $2.50 to $4.00 ; 
OS Bo Eee ee %  * $1.75 up | 
pp A Ee ae . Bis $1.50 up 
I I ee Ne ge ah deme gs Se 40 “a $1.50 up 
Oe  Perere e yer Teer a $2.50 up 
I SOON os die aaa os ve a ele — ae. not over $3.50 . 
Te ae ae ee er ee 60 7 ” . a. 
SR NE nas Seb 6-45 a 0 0 oe 250 - . m 7 
Se eee eee 59 " 5 i " . 
Co a ee ee 187 i es * 
RL UNE Wb vader ewes de 85 : _ , - 


SPACE RESERVED AT INDIANAPOLIS EXHIBITION 


Reservations for space at the Convention and Exhibition at |) 
apolis, Sept. 19-24, are coming in at such a rate as to bring for' 
probability that every available space will be taken when the Conv: 
opens on Sept. 19. The attendance during the coming Conventio: 
be up to, if it does not exceed the expectations of the Board of Dir 
Information the board receives from the membership and from m: 
turing plants indicates that they are going to take the opportu 
attend this Convention inasmuch as they desire to incorporate and 
into effective operation any equipment and material which may 
the efficiency in their plants. 
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IND \ ! s 
EXHIBIT]: \ 
7 Che latest list of exhibitors wh © products will }, ey b at 
, Convention follows: 
I : LO., economic gas apphances in Operation 
( le nglehard. temperature control] ind 
tion 
¢ Kens meering Co produc Cr gas machin, it 
r¢ }. Hagen Co.. Ou and \ furnaces in o itio ) 
a Ouse be lec W MI fs Oo electri appliar or l Operat \ 
rs In trument OK. recording struments 11) Opcration | 
; = steel & Ordnance o:. Operating exhibit oj} tee] 
e q Drop Forging Co,, forgings mn Ooperati | 
‘1 ' { Furnace Co., electric luirnaces in Operation 4) 
£0. Of Pittsburgh. calorizing proc Im Operatioy | 
( ercial Laboratories. carbonizing Compound { ; 
thrup Co.. electric furnaces and Pyrometey In Operatioy §H~2. 
mb Optical oO... metallographj, MmStruments 1! Operation 4 
Co Inc., PPERCER LL... 
Cork & Insulating Co Insulating material 
instrument Co,, jn Operation Ss 
re Steel _. teels ita diet Lapiae tah’ < ‘ 13-30 
Mig. Co., electric grinders and buffes In Operation ) | 
“urnace Specialties 0. furnace specialtie« nN operation 
Mi Co., electric furnaces and recording jnsty iment cratio 7} 
Mfg. Co., steels and saws in operation 4 
lleetric Co., electri: lurnace In Operation 3 
(aan chow 1,0. reat cas 3 
( recording Instruments in Operatioy 1) 
em tee] Co Steels . 14 
furbine Co.. blowers jn operation ' 
Harris Co., alloy POts and hoxec 19) 
Stee] Co ot \merica. steels . 7 O35 | \) 
Steel Co. of Indiana, ea ting ' 


Publish 


ing Co., “The lron rade Review” 
Vi Steel  ¢ 6... continuoy die lorming 62 
ly Steel EO... steels shark ; be ") 
Crucible tee] . Steels. ) 
W Ctt, case hardening Materia 


Chap 


ee 
ox 


public ations 













































In, “Cinch” cement s | 

Hardening Service Co.. carburizing compounds —8/ 
: ul Alloys Co., alloy Pots and hoxes 107-94 
; rical Refractorie 6, r¢ fractory materiale 9) 
; ». Rockwell] Co., oil and gac lurnace wo 
. \Ilov Steel Co. alloy steels. 100 
il Stee] Co.. Steels ee eee 1() 

1 A. Holz. Inc metallurgical] equipment 119 

OF Standards, yp; earch work 124 

mal Drop Forging Co.,. forgings 120 

Im \lloy steel i. I 12 

enstal] Knife & Forge wo. die blocks 126 

\tkins Mfg. Co. metal saws and cutting machin, 153 

Mig. Co. furnace piietent bs tame Una ned 

rm Chemical ¢ %, Oils and rust preventativ. Una ned 

| Stee] Co. alloy tee] ; Una ed 

Products Co insulating materials jy operation 9 


PROPOSED CHANGES TO THE 
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CONSTITUTION 
18, the Co; AWS Committee composed of 
VMecOu} 


nstitution and By-] . 
gg of the Electro Metallurgica] . 


* Metallurojes 












ul Co.; J. Eo Mal 
sistant superintendent of heat treating of the Ingersoll Rand Co 
\I 7 ‘ pice cae P as ‘tant ; : a 1 
i Y‘OTTOW, INSpe Meer otf the steel ( mpan | Canada: hele 
Ceting InN Xvra Proposed the follow y hano QO the ( ) 
{ ind RB \merican SOK ety Lyre tino 
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According to the present Constitution, these changes were first 
mitted to the Board of Directors and the changes were approved 
two-thirds vote of the Board. 

In addition to publication in the Transactions, a copy of these 
posed changes will be sent to all the members, and at the expirati 
60 days a voting ballot will be mailed to members so that they may 
upon the proposed changes. 


PROPOSED AMENDMENTS TO THE CONSTITUTION 
AMERICAN SOCIETY FOR STEEL TREATING 
Article V, Section 4 
Now reading: 


Section 4. A member shall be a person engaged in work relating to th 


and sciences of iron or steel who is twenty-one years of age or over and 
not engaged in the actual solicitation of orders for metals, materials, supplies, 
ment, or apparatus of whatsoever nature used in the art, nor any administrativ 


ranking in authority over the sales department of any firm engaged in such trad 


To be amended to read as follows: 

Section 4. A member shall be a person engaged in work relating to the «a 
sciences of tron or steel who ts 21 years of age or over and who is not 
Sales Department of any firm dealing in or manufacturing metals, materials, 
equipment or any apparatus of whatsoever nature used in the art. 

Article V, Section 5 
Now reading as follows: 


Section 5. An associate shall be a person engaged in work relating to | 
and sciences of iron or steel who is twenty-one vears of awe or over, and 
engaged in the actual solicitation of orders for metals, ~aterials. supplies, equipn 
apparatus of any nature used in the art, or an administrative officer worl 
authority over the sales department of any firm enwayed in such trades. 

To be amended to read: 

Section 5. An associate member shall be a person enaaged in work rela 
the arts and sciences of iron or steel who is 21 years of ace or over. and 
in the Sales Department of a firm dealing in or manufacturing metals, 
supplies, equipment, or apparatus of whatsoever nature used in the art. 


Article V, Section 8 
Now reading: 


Section 8. Honorary members and members are entitled to vote and hold 


Associates, sustaining members and juniors are ret entitled to vote or hold ofl 


are entitled to all other privileges of membership. Honorary members and m 


are entitled to vote on all questions brought before the membership at any m« 
person, by mail. or by a proxv given to a person entitled to veto \ prox 
given and shall be valid for the decision or vote upon on'v sich matters a 
indicated on the face thereof, and no proxy shall be valid for a greater ler 
time than three months. 
To be eliminated in its entirety, and sections 8 and. 9 as follows, to be sub 
Section &. All classes of members except juniors are entitled to vol 
questions brought before the membership at any meetina: in person, by mail 
proxy given to a person entitled to vote. A proxy shall be qiven and shall 
for the decision or vote upon only such matters as shall he iwmdicated on 
thereof, and no proxy shall be valid for a qreater lencth of time than thr 
Section 9 Flonorary members. members and sustatring members whos 
tions entitle them to member classification, may hold office. Associates and 
members whose qualification place them in the associate classification are e 
hold office on executive committees of local chabters, except the offices of 
and vice chairman. and to aphrointmernt on National committees. The nw 
elected or appointed, however, must clwavs be a minority on any given com) 
Article VI, Section 2 
Now rea ling as follows: 


Sec’'- 2. ‘All applications for admission for membershin as members, 
juniors, or sustaining members shall be accompanied by initiation fee and be | 
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the ILxecutive Committee ol the local chapter, which shall consider and act Upon 
application, assigning cach approved applicant to the grade of membership to 
‘ch. in the judgement of said Executive Committee, his qualifications entitle him 


th ibsence Ol a local chapter, application bor member hap to the 
ade to the Board of Whirectors, which Board shall act 
I'xecutive Commiuttee 


Society shall 
nm the same manner as 


imended to read 


n 2. All applications for admission for mem 


ership as members, associate 
junior members, or sustaining members, shall be presented, accompanied by 


n fee when such ts required, to the executiv 


committee of the local chapter, 
[ shall consider and act upon each application, assigning each approved applicant 
« grade of membership to which, im the judgment of said executive committee 
qualifications entitle him. In the absence of a_ local chapter, applications for 
embership in the Soetety shall be made to the Board of Directors, which Board 
ll act w he same manner as said executive commit! 
Article VI, Section 6 
vit 
i ection 6. The initiation fees for membership shall be as follows: 
" lor Member tee $ 3.00 
For Associate . 10.00 


inended to read: 


m 6 lhe «nitiation§ fees for membership shall be as follows: 


lo) Member 


re , $ 3.00 
lor Associate Member 3.00 
lor Sustaining Membe i No fee 
FOP SUMOF BECMNBEE ccccccccvescer — ..:No_ fee 
Article VIII, Section 11 
eading : 
ection ll. The President or any member of the Board of Directors shall not be 


le for immediate re-election to the same office then held, at. the 


expiration ol 
term for which he was elected. 


. 

} amended to read: 

. ection ll. The President, or any member of the Board of Directors with 
| reception of the Secretary and Treasurer, shall not be eligible for immediate re 
; n to the same office then held, at the expiration of the term for which he 
lected, 


Article XIV, Section | 


reading as follows: 


section 1, Amendments to the Constitution may be effected in the following 
er: The Board of Directors may, by affirmative vote of two-thirds of its entire 
ership, propose amendments, which must be submitted by letter to the voting 
bership of the Society. Not less than two months following the mailing of such 
ed change a ballot shall be mailed to each member, to be returned to the Society's 
juarters not later than one month following the date of it 


issue, and the result 
majority of such ballots returned shall govern 


e amended to read: 


ection 1. Amendments to the constitution may be effected im the 


; 


following 
The Board of Directors may, by affirmative vote of two-thirds of its entire 
rship, propose amendments which must be submitted to the voting membership 


Soctety. In not less than two months following the notification of 


such pro 
change 


, @ ballot shall be mailed to each voting member to be returned to the 
headquarters not later than one month following the date of its 
| a@ majority of such ballots returned shall govern. 






issue, and the 
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NONMAGNETIC, FLAME, ACIDS AND RUST RESISTING STLEL 
By Charles M. Johnson* 


(A Paper Presented Betore Several Chapters of the Society ) 


PROPERTIES AND MICROSTRUCTURE OF HEAT TREATED vo 


(he writer has made a study of the steels about to be described 
ering a period of a year or more, originally with a view to produc 
steel that could be forged, rolled or sheared in thicknesses of. 0.01 
inch or more and offering a maximum resistance to attack by oxyacet 
flame. 

It was also demanded that the steel be machinable and that 
could be drilled in the same. As the results now stand, a steel has 
produced that has certain unusual properties which are briefly desc: 
in the tabulations that follow. 





As to the nonmagnetic features, a permanent horseshoe magnet w 
is capable of suspending in the air a 500-gram weight, will attract 


the finest particles. Or if a piece of the steel be shaped into a con 


needle supported on a needle point bearing, it 1s attracted but slov : 
maconet of the size mentioned be brought to within a distance ol 
hh ¢ the end of the needle. 
The following report was received on these steels: “Neithe 
sterline nor the Leibling apparatus showed any indication that 





Director of research departmet Crucible Steel Co. of America, Pittsburg] 
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Fie. 1-——-Chart showing electrical resistance of grade No. 3 nonmagnetic, flame, a 
rious temperatures, 
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No. 2 or No. 3 could be magni ed in natural bar or a 
rin oil or water. ‘Lhe permeability in respect to air is 1.04, and 
i treating 106 (H Max 300.) ‘The residual magnetism after char 

i ; 


| not exceed four lines per square centimeter. Both of these sample 


three conditions can be considered nonmagnetic.” Also it has been 
that prolonged heat will cause an increase in its attraction by 


et. The cumulative effect of many hours heating at the most fay 


e temperature has been studied. 
\iter a number of hours heating of Grade No. 2 of these steels at a 
perature approximating to 1300 degrees I’ahr. it was noted that there 


decided increase in its attraction to a magnet. ‘This increase in 
ttraction of this steel to a magnet was entirely lost by heating it to 
1600 degrees Fahr. for a few minutes and cooling it in 
hing it in water. 
\ 44-inch square bar of Grade No. 2 was placed in a flue and held at 


1? 


air or 


mperature above a red heat for a month. The temperature given was 
| as “approximate”. This piece weighed 262 graths. ‘The per 
‘nt magnet just lifted it from the table. On heating it at 16000 degrees 


for 5 to 10 minutes and cooling in the air, this increase of attraction 
, . ~— . . > .- 
e magnet was gone. Brinell before demagnetizing was 300 and after 
agnetizing was 217. So far, the Grades No. 3 and No. 4 have not 
n this gain in attraction to the magnet on prolongéd heating. ‘These 
grades are lower in magnetic susceptibility than manganese steel. 
Che lowest temperature at which Grade No. 2 loses its slight in 
ed magnetic susceptibility is close to 1500 degrees Kahr. (815 degrees 





) for instance, after’so short a period of heating as 10 minutes. This 
gain in magnetic susceptibility can be restored after demagnetizing 
900 degrees Fahr. in the same short period of 10 minutes by again 


ing at about 1200 degrees Fahr. If it be heated at about 1350 degrees 
no restoration occurs except perhaps after several hours heating 
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Fig. 3—Photomicrograph xX 300 of grade No. 2 in slightly magnetic condi 
month in flue at 1600-1700 degrees Fahr. Brinell 302. Fig. 4—Same as Fig. 
Brinell 217. Fig. 5—-Transverse section of grade No. 2 sheet steel etched « 300 } 
liquid air. Fig. 6—Same as Fig. 5 immersed in liquid air 10 minutes. Fig, 7 
of grade No. 2 natural hammered bar X 300. Brinell 228 Fig. 8&—Transverse 
No. 3 natural ingot X 300: Carbon 1.65 percent. Brinell 302. 


tion 


1 de 
yclore ti 
Transve! 
section 





en ee ee ne ee 

















































~ 


a 


» 
‘x 


marines 








104 SISTING STEEI 557 





Fl 





VONMAGNETHC, AME, ACIDS 







IND RUST RE 


I: is of interest to note in this connection that high carbon manganese 
teel of the Hadfield type shows a similar slight increase of magnetic 


susceptibility at about 1200 degrees Fahr. but more so at 1100 degrees 


| 


ahr. after 10 minutes heating and loses this increased susceptibility, also 


at about 1500 degrees Fahr. after 10 minutes. The cold drawing of Grade 


No. 3 increases its magnetic susceptibility to a noticeable extent Lo 


move this increase of susceptibility, steel is heated to 1900-2000 degrees 
alr. for a few minutes; cooled in air and heated again if necessary. 


three grades of nonmagnetic, flame, acids and rust resisting steel 


were immersed in boiling liquid air for 10 minutes together with a piece 


cent nickel steel showed a strong magnetic susceptibility about the 
as ordinary steel, but inside of a minute after removing it from the boiling 


( ordinary sheet steel and a piece of 25 per cent nickel steel. The 25 per 


same 


air, this effect was entirely gone. The three grades of nonmagnetic, flame, 
acids and rust resisting steel were not attracted by the magnet immedi 





1 


ittely after removing from the liquid air or when still immersed 
was also found that while the ordinary sheet steel on being taken 
the liquid air was very brittle and could be snapped of 
ir of pliers, the nonmagnetic, flame, acids and rust resisting 
25 per cent nickel steel were ap parently as tough as ever, showing 
cation of brittleness. ‘Therefore, the hot rolled nonmagnetic, flame, 
and rust resisting steel can be described as tough and strong in all 
emperatures from 185 degrees Cent. to + 1300 degrees Cent. which is a 
rly good range. This ought to make very good material for bottles 
transporting liquid air as it did not become brittle at the 

rature. 


with a 
steel and 


lower tem 


lable I shows resistance to acids of nonmagnetic, acids, flame and 
resisting steel compared to some other metals and steels. ‘The metals 
in sheet form and immersed for 24 hours at room temperature in 
following acids: Glacial acetic, 20 per cent H,SO,, 32 per cent HNO, 
19 per cent HCl. The loss in weight is given in milligrams per 
juare inch of exposed surface. 
lhe tests, of course, were made on samples from which all scale had 
cen removed either by grinding or polishing. 
It was an interesting fact that in some of the grades, the scale was 
ved by glacial acetic acid, discoloring the acid whereas the steel from 


ich the scale had been thoroughly ground off showed no loss of weight 
| did not discolor the acid. 


Table I 
Nonmagnetic, Flame, Acids and Rust Resisting Steel 
Glacial 32 per cent 10 per cent 32 per cent 19 per cent 
Acetic HoSO, H,SO, HNOsg HC} 
Terr sat... TT Te eee 2.0 
4-2 600% Cerne enreesevedee. 6.15 3.3 3.2 0.41 33.3 
3-2 pus Geedes eta renew cae 6.3 1.4 0.50 41.0 
5 kh & ice te bleed dee ae ° 0.26 86.1 68.3 0.26 99.2 
CO BOO Wh ucvtaeeek 0.15 85.9 0.8 0.93 67.1 
- Other Metals and Steels 
Glacial 20 per cent 10 per cent 32 per cent 19 per cent 
Acetic HeSO, H.eSO, HNO, HCl 
Sef eae aes ee 1,045.0 111.3 0.27 462.8 
Cr Si Steel ? a 2,180.0 0.50 : 
5 i es Ae eo te 9.0 11.0 1,683.00 22.3 
Ni Steel ewe Ee 1.1 1.1 1 459.00 19.0 
ght Iron . j . 19.30 1,122.0 490.0 1,715.00 261.5 
er Steel ites ; . 12.20 96.3 73.4 2,126.00 201.2 
Metal aoe . ve 1.2 1.3 2,157.00 13.1 
; 0.67 > 062.0 1,262.0 0.10 437.3 























TRANSACTIONS OF 
558 AMERICAN SOCIETY FOR STEEL TREATING 


lollowing are the results of immersing nonmagnetic, flame, Tens 

and rust resisting steel in cold concentrated nitric acid of 1.42 sp 5 

gravity for 24 hours: 2 

Grade Loss per square inch i 

No. 2 0.37 milligram 3 

, , ‘°9 % 

No. 3 0.36 : 

No. 4 0.37 rt 4 

, = , t 

Che high polish the nples was uneffected by the acid. ¥ 
lable IL demonstrat how thi 3 if steel has an extraordt 
high red n andi ¢ at temperatures that would burn anyt!l 
No. 2 attracts attention in this respect, 


Tens 


INONI 













ACIDS 
STEEI 





NONMAGNETIC, FLAME, 


SISTING 








Tensile Stre s i : 
and Rust Resisting Steel, Grac 











AND 


ngth of Cast Ingots Made From Nonmagnetic, Flame, Acids 


le No. 4 


elastic Limit 17 400 pounds per square inch 
Ultimate Strength 84,480 pounds per square . 
Klongation 19.5 per cent 
Reduction 16.0 per cent 

Chis is the natural casting before it has had any anneal r heat 

nent. 

Table II 
Tensile Values of Nonmagnetic, Flame, Acids and Rust Resisting Steel 


Hammered Bars 


{ 


ltimate 


meation huct i 
strength mZu of area 
Ibs. per per pe 
sq. in cent cent Brine 
146,870 ; 10.1 
( si) 130,000 ; 16.3 s 
6 00 125,800 10 +. 1 1] 
9, 0 131,020 ; ) 19.6 1 
5.990 103,090 6 69 l 
16,650 109,500 67.5 6 ] 
6.080 113,190 60.5 ( } ° on 
62 000 118,400 4 6 } 1 
190 134,330 y5 +5 69 
10 140,660 + oe 1] O38 
10 117,990 3 18% 0 ) 
61,340 111,170 58.5 64.3 196 
62,080 112,680 19 62.4 () 
0 111,650 5 61.3 ) 
O80 113,140 3Y 60 
90,220 113.030 41 19 s 
» VOL 110,250 17.5 60.3 18 
9 20 110,900 {? 4 1 
490 107.370 14 16.8 19? 
62,000 109,400 iN 4 19 
is of heating 15 minutes after reaching the ibove te 








1"; 
\ 
‘ ‘ 1 
"Quy ] 
! 
i iat 
\ j 
sal 1 
Ou l 
Natural i 
QO) ed ou | 


: - . - . . ‘ 
' Nonmagnetic, Flame, Acids and Rust Resisting Hot Rolled Steel Sheets. 
. Grade No. 2-6 
: Yield point Tensile Pet x 
: by dividers lbs pet elongation re i 
i Treatment Ibs. per sq. in. sq. in, in 2 inches i inche 
: air 83,950 114,600 Q | ] 
oil 89,440 115,840 { { | 
water 85,320 118,930 18 14 14 
air 79,940 115,634 ) 15.1 14 
oil 94,190 120,930 | 11 2 { 
water 91,575 115,700 16 10.4 
: air 91,130 122,320 Q 1 
3 oil 89,500 127,000 ; 6.9 
, water 89,190 123,120 ; ; 
f air 92,540 134,330 Ss | 
oil 83.530 135.330 33 ) 
water 81,270 133,530 ) 6 ) 
: air 79,620 130.250 x 
oil 75,760 137,880 83.9 
water 77,430 130,410 .6 6.4 
air 71,430 131,190 } ) 
oil 74,295 131,040 +1 ; ; 
water 79,310 130,720 10) 17 6 
air 74,710 119,540 +4 | 
oil 76,500 118,310 2 { 
water 75,370 121,670 \ ; i¢ 
ai 66, 370 122,600 
ol 68,170 125,820 
water 64,850 115,600 1 14 
air 54,890 116,020 64 | 
oil 56,270 114,290 59 | { 
water ,700 98,250 59 47.2 3 
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Transverse sections of microstructure &K 300 and hardening at ascending temperatures 
No. 2-2 air cooled. All specimens held two hours including 750 degree Cent. treatment 
500 degrees Cent Brinell 241. Fig. 14—-550 degrees Cent. Brinell 241. Fig. 15-—6 
Cent. Brinell 241 Fig. 16—-650 degrees Cent. Brinell 255. Fig. 17—700 deg 
Brinell 286. Fig. 18—750 degrees Cent. Brinell 286. 









VON WVAGNETI( : 






FLAME, ACIDS 
SISTING STEE]I 








; 1-Inch Square Rolled Bar, Natural Condition. Grade No. 3-10 
: tic limit Yield point Pensil Klongat IR 
% train gauge by dividers Ibs. pet i 
% Ibs. per sq. in sq. in > inche neh By 
& 0 99,500 134,2 
Nonmagnetic, Flame, Acids and Rust Resisting Hot Rolled Sheet Steel. 
Grade No. 3-8 
Yield point Tensile below ge 
by dividers Ibs. pe 
lreatment Ibs. per sq. in, sq. in, ! ‘ 
au 114,620 6,900 } 
il 117,350 127/000 ‘ y. 
wate! 111,600 126,900 ’ ) 
it 1] 0 65,68 » | 
| 114,680 30.580 ] >] 
ate 112,250 130.01 
i! 10 O90 . () 
101,180 128,990 
vate! 99.390 ] 0 
all 40,090 6.130 { 
il 100,290 } ) | 
wate! 9YS500 131,34 , 
au 86,110 100 18 
oul 98,480 51,400 59.6 is 
wate 97 820 6 391 | ) 
: ait 99,100 134,600 11.9 
é | 87,730 132.820 11 4 | 
wate! 92,070 129, () 1() 2 { 
it 1,040 122,420 
oul $610 122.910 13 
wate! 8.710 120,690 { 
ait 64,460 122.590 16 
. oil 61,560 11 610 } } } 
’ water +410 116,400 { +i 
, 
alt 6/ 20 108.700 j 
oul 67,900 109,120 o 16 
watet 4,400 99 400 ) 1.1 
lensile Strength at High Temperature of Grade No. 3 Nonmagnetic, 
Flame, Acids and Rust Resisting Steel 
, elongation Reduction o 
Fensile Strength in 2 inches area 
lemperature Ibs. per sq. in. per cent per cent 
700°C.) 71,470 20 24.7 
FF. (800°C. ) 14 900 28.5 62.8 
(960°C. ) 21,395 Mad 82.4 
Tensile Strength of Carbon Steel At High Temperatures 
0.76 ©, 0.49 Mn, 0.174 Si, 0.016 P, 0.014 S 
Klongation Reduction of 
lensile Strength in 2 inches area 
lemperature ths. per Sq. iN). pel cent per cent 
650°C. 45,100 18.2 15 2 
RO00°C. 10,725 LOO 
om ‘emp. 131,000 12.5 20.6 


nsile Strength After Being Heated For One Hour at 2200-2350 Degrees 
Fahr. 
182-8 34” sq. hammered bar. Cooled in air. 








2200° F. 2350°F. 

Ibs. per sq. in Ibs. per sq. in 
51,960 Yield Point 53,900 
93,730 Ultimate Strength 99 240 

31.59 Klongation 13.59 
24 SY Reduction 136094 
hese yield points were taken with dividers. Strain gauge not used. 
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Compression and Torsion Values, etc., on 0.038-Inch Sheets and Ba: 
Nonmagnetic, Flame, Acids and Rust Resisting Steel 


Klastic limit Lb 
sq. in 

Yield point Lb 
sq. in. 

Ut. strength 


¢ 


Klongation % in 


2 in. oe 
Klongation % in 


4 in. 


Reduction o 


area, Jo .. 
Modulus oO} 
elasticity 
I t.-Ib Energy 
hel leroscope 
Brinell 
90 deg 
bend R-3T 
Min. dia. over 
which can 
bend 180 deg. 
withon %t 
cracking , 
*Thickness 


reverse 


63.660 


122,560 


i n S1¢ nl 
sar Sheet* 


152,590 


203,150 


1) } 


43.8 


27,170,000 


0.038 in. 
**Made on impact specimens. 
Note the high physical values obtained in the sheet steel. 


Compres 


sion Shear 


81.610 


130.300 82.420 


Im- 
‘Torsion 


52,150 


Mod. of 
Rupture 
110,560 


Results of Tension Tests at High Temperatures 


Temperature 
U It. strength 


Ductility Tests on Nonmagnetic, Flame, Acids and Rust Resisting St 
Cold Rolled 


Cold rolled .029-inch 
65 scleroscopic hardness 
Cyrade No. 3 
Scleros¢ D> flectiot 
| rdne inches 
() O49 
70 O84 
68 O41 
66 112 
62 146 
+ 21 
15 ) 
1? 8 
+) ' 
Tt 41 
39 104 
37 103 
tO .487 


*Deflection not 


Impact Results on Nonmagnetic, Flame, Acids and Rust Resisting 5' 


All 
Treatment 
Natural 
600°C. 


Lb./ 


Elongation per cent in 2 


reported as 


samples 


Ee Sa 


> inches.. 


thick 


Total load 

in in Ibs. to 
rupture 
MU) 
S00 
,O0 
900 
1700 
sROO 
6100 
8100 
6900 
7200 
7700 
7000 
RH0O0 


piece 


] 
slipper 


1292°F. 
52,200 


23.0 


Treatment 
Annealed 
10 min 
at 
S()0) { . 
» Sf) 
600 
O50 
700 
750 
800 
R50 
900 
950 
1000 
O50 
1100 
} 


Grade No. 2-2 


Size of pieces: 


Size of slot: 
held for 


air 


I 


one-half 


50 x 0 x 10 
millimeter x 
hour at 
Shore Hardness 
47 
48 


Deflection 


1472°F. 
29,715 


42 


Hard 


pact ness** 


48 
244 


.017-incl 


55. sclerosc opi. 


Grade No 


in in Ibs. 

inches rupture 
139 1500 
157 1900 
131 1200 
154 1500 
150 1400 
.192 1800 
247 2200 
. 3000 
327 ,300 
3500 

IRR 4000 
.409 3900 
S50 4000 


millimeters 


5 millimeters deep. 
given. 


temperatures 
Brinell Hardness 


255 


241 


Total load 


to Sclet 


Impact 


‘ pec 























VONMAGNETIC, FLAME, ACIDS AND RUST RI 
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600 oil 50 24) 
z OO al 50 255 16 
4 “00 oil 50) 255 21 
4 300 air 47 241 19 
j £00 oil 50 24] 16 
z () air 48 241 lo 
O00 oil 47 228 2? 
1000 all 40 196 39 
0 oil 40) 235 27 
Oo air 38 196 39 
oil 40) 192 44 
air 3 1560 48 
oil 30 149 2 


ces showine §2 §3 toot pounds did not break: they simply bent ove! 


Specific Gravity of Nonmagnetic, Flame, Acids and Rust Resisting Steel 
and Monel Metal 


Rezistal (Sheet) 


en I ee ee ee er eee 7.782 
\ So ai aa ee ory ia A 7703 
N inch HTlammered Bar: heated to 2200 I. Quenched 
cn | 5 ee etna, on od od ss. aS bate oa a eke baw ala ee 8.87] 
i a eee eke Seeker eee 7.870 


ipact Results on Nonmagnetic, Flame, Acids and Rust Resisting Steel. 
Grade No. 3-10 


Size of pieces: 50 x 10 x 10 millimeters. 
Size of slot: 1 millimeter wide x 5 millimeters deep 
\ll samples held for one-half hour at temperatures given 

nent Shore Hardness” Brinell Hardness Impact ft. Ib 

itural 40 228 18 
OO°C air 406 228 19 
Ae oil 46 217 29 
10 air 46 228 22 
00 oil 45 217 20 
OO air 45 207 1s 
SOO oil 45 207 22 
00 air 43 207 22 
0 oil 45 196 22 
100 air 38 163 33 
10) oil 43 179 36 
LOO air 34 163 36 
LOO oil 33 163 44 
00) air 34 163 51 
00) oil 34 159 3 


lest pieces showing 52-53 foot pounds did not break; they simply bent over 


Oxygen and Water Attack Nonmagnetic, Flame, Acids and Rust Resist- 
ng Steel, Stainless Steel, Wrought Iron and Monel Metal Immersed 
in Water With Oxygen Bubbling Through for 24 hours 





Grade loss per sq. in. exposed surface 
No. 3 none 
No. 4 none 
No. 5 none 
Stainless none 
Wrought Iron 7.200 mg. (badly corroded) 


Monel Metal 077 meg. 













Transverse 





specimen 
‘ent. 


Brinell ~ 241. 
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microstructure 300 and 


vs 
were held one 


269. Fig. 21 


OF 


ST REI 





hardening 
yur. 
900 


Cent. 


23—1000 degrees 





ascending temperature 





a lh NO ea pila. ps5 3° 












ope 


determinations were made by t 


Cr-Ni Steel 


metallic 


remain 


hey show the hi 


general. 





FLAME, 
SISTING STEEI 


Thermal Expansion of Nonmagnetic, Flame, Acids and Rust Resisting 


Steel 


Average Coeffic) 


Degree Cen 


sample No. 3 

0.0000163 
OOOOLSO 
OO000200 


attacked by the oxyacetylene 
to melt a hole through it as it does to melt a hol 


steel after 30 minutes exp 
temperature of 2000 degrees 
inch of exposed surface 

staining and a slight gain 
ter several hours heating at 1900 to 2000 degrees Fahr. 
resistance to scaling of nonmagnetic, 
st resisting steels compared with some other metals and_ steel 
cimens were ground smooth, weighed, cooled in ai 
ind loss and gain in weight calculated to milligrams 


Table III 


Nonmagnetic, Flame, Acids and Rust Resisting 


loss 
PE none 
iw ewe 8 oe none 
0.3 me 
OO000 


Other Metals and Steels 
Loss 


338 me 


15 My 
seeer e¢ . 57.1 niyv 
. No loss 
520.5 
. 967.4 
1200°C. 
(rain 
none 
eameaie a 0.5 
o.oo eee Oe none 


was found that copper would not plate on 
surface either in the neutral 
r sulphate at room temperature or at boiling 


Paring knives made 
~ 


not stain the operator’ 


OOOO TL: 
QOOOO179 
QOOOZ04 


Sample No. 4 
| 
| 


temperature. 
s readily on high chromium steel when immersed 3 


either 
solution of copper sulphate. 


for days immersed 

lon} Oo nl \ tT lioht P T efain ly } kino Ry -] TES 
ping only very slight rust stain. n makine such tests, 

hammer scale must be removed as the acti 


rust stains, 


ordinary drinking 


ghest resisti 
on Lal 





~ 


~() 


Standards, 


requires 20 
le through 


idizing flame 


loses 520.5 


flame resisting 
in weigh 


per square 


flame, acids 


is 


and weighed 


square inch 


Steel 


(sain 
48 me 
16 me 

non 


OOO) 


adherent Ca 


91) minutes 
Loss 
1.5 


horns 


Nos. 3 and 


solution of 
Copper 
neutral 


vater on scale 


fruit acids 


It must be 






























































Cent. 
brinell 











Transverse 
No. 2-2 air cooled. 
TOO degrees 


Brinell 
156. 
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section of microstructure X 


Cet. 
179. 


1100 -degree 


Rrinefl 
Fig. 


»? 


28- 


? 


5 . 


Cent. 
Fig. 
1200 


300 and hardening 
one hour, 
degrees Cent. 


Specimen held 
26---1150 
degrees Cent. 


FOR STEEL 


Brinell 


TREATING 


at 





ascending 
five minutes 


Brinell 


174, 


Fig. 


remainder 


217. 


29. 





temperature 


Fig. 27—12 
1300 degre 


then 
at A 
} 
anda 
eram 
imcdic 


1 


1nd 
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ted. however, that handles for such knives must be wooden or fiber 
nes as any metal handles made of other than stainless materials might 
tuse staining of one’s fingers even though the blade did not stain. No 


Sts 


treatment is required to render the steel stainless and rust resist 
; to the highest degree. Progressive rusting is extremely slow. 

4 (le following tests were made on grade No. 3 nonmagnetic, flame, 

4 and rust resisting steel in a small casting as follows: \ wash 

eat of lead was first made in the cast crucible. The molten lead was 

red out and the crucible freed from any adhering buttons of lead. It 

S then weighed 1208 grams. It was then refilled with fresh lead and kept 

» at 900 degrees Cent. (1650 degrees Fahr.) for 8 hours in a gas furnace 

and the lead was again poured out and the crucible weighed 1208.43 

oram No scaling occurred on the outside of the crucible. ‘This would 

indicate that lead has little or no effect on nonmagnetic, flame, acids 

resisting steel and neither has the gas flame at this temperature. 

e No. 3 was also tested by immersing it in sodium cyanide for 

ur at 1000 degrees Cent. Also a piece of wrought iron and a 

copper steel at the same time. The wrought iron and the cop 

teel lost three times as much weight as the nonmagnetic, flame, 

and rust resisting steel per square inch of immersed surface. The 


were as follows: 
Grade No. 3 lost 153.6 milligrams per square inch. 
Copper steel lost 482.5 milligrams per square inch. 
| Wrought iron lost 478.1 millgirams per square inch 
lollowing are the effects of (1) Salt Solution, (2) Quick Lime, (3) 
rtland Cement, (4) Concentrated Solution of Carbolic Acid, (5) Sat 
ted Solution of Oxalic Acid (6) Hot Asphaltum, (7) Glacial Acetic 
|, (8) Silver Nitrate Solution, (9) Saturated Potash Alum Solution, 
Hot 20% Caustic Soda Solution, (13) Fresh Butter and Stale Butter, 
+) Immersion in Sulphurous Acid. 
|. Only shght color tarnish when immersed for 72 hours in sat 
ted salt solution. 


) 


2. No change of luster and no loss when imbedded in pasty quick 
solution for 171 hours. 


3. Imbedded in pasty portland cement solution for 22 days and al 


1 


d to set; luster unchanged. 


2 + No loss of weight; merest trace of discoloration after 92% 
in concentrated carbolic acid. 

he 5. Slightly etched in spots after 90 hours in oxalic saturated solu 

"4 F tion, lost 141 milligrams per square inch. 

i 6. Hot asphaltum—-Kept in molten asphaltum for one hour; al 

| to cool. No loss in weight; slight discoloration suggesting enamel. 


7. Glacial acetic acid has no effect in the cold and no discoloring 
ninety hours and no discoloration of the glacial acetic acid. 

This steel when immersed in silver nitrate solution either in the 
for several hours at 75 degrees Cent. keeps its original luster. 
¥. After 22 hours immersion in a cold saturated alum _ solution, 
steel shows some slight etched spots. Hot saturated solution at 

the steel slightly more. 

10. Polished piece of this steel kept in boiling hot 20 per cent 


5. 


tic soda solution for 3 hours loses no weight and maintains its 
inal polished surface. 
ll. Immersion in 30 per cent Sulphuric Acid for one week at Room 
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13. Polished 


Nos. 3 


30 per cent strength, 
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Monel 
Meco 


Grad 


samples of grades 


c No. 5 


whe 


reas, 


FOR 


Nos. 


STEEL 


TREATING 


exposed surface 


4.2 mg 
3.6 mg 


5.7 


y a 


, 4 and 5 are highly resistant to nitric 


acid 1 


meco and monel are dissolve 


,4 and 5 were put into 


butter and also into butter that was one month old and quite gassy 


days at 
same 


room temperature. 
with gasolene, 


On removing the samples and cleanin; 
no change of weight could be detected on a de! 


analytical balance and the samples were as highly polished as ever 


14. 

(crade 
No. 2 
No. 3 
No. 4 
No. 5 
Monel 


Wrought Iron 


Immersion in Sulphurous Acid 


lst 2nd 
2% SO. 2% SO. 
16% hrs. 22 hrs. 
i cold cold 
Loss per Loss per 
sq. in. sq. in. 
147 mg. 19.0 mg. 
— os le 
— —_— 
75°” — 
Se ae? 
Ist 


-37.6 mg. 


3rd 
1% SO, 
46 hrs. 
cold 
Loss per 
sq. in. 
20.4 mg. 
10.0 
= Tia 
ao 
Ea ng 


4th 

1% SO, 
22% hrs. 
in cold 
Loss per 
sq. 

12.2 mg. 
63.* 
40 ” 
a 
><? 


2nd-39.8 mg. 


3rd-88.7 


Grade No. 3 after first exposure to sulphurous acid solution lo 
but on being removed fro 
first solution and put in fresh sulphurous acid, 


milligrams as shown above 


tacked as shown in Column 2, resisting even better 
3 took on a dark protective coating which 
This curious fact was confirmed by 
The fact that the sulphurous acid had no effe 


this stage. 
vented further 
ent experiments. 


Grade No. 
attack. 


) 


in Column 


it was practically 
than monel met 


five inde) 


second immersion in fresh acid solution was further proven by the 
phurous acid retaining its stre a and showing no cloud of sulphur 

When a sample is attac ked, 
first noticed followed by an SD etetiade clouding of the liquid with 
The following equations explain what happens as 
in tightly stoppered bottles to prevent escape of 5 


4+ H,O 


inilk of sulphur. 
tests were made 1 
(1) 

(2) 

The 


steels. 


following 


SO, + 
SO, + 2 
table shows 


strong smell of hydrogen sulphi 


HS 


resistance to 
flame, acids and rust resisting steel compared with some other meta 


The specimens were ground smooth ; 
heated to 1150 degrees Cent. 


H.S + 3 F.O 
2H,O + 35S 
scaling of nonmag 
weighed and measured 


for % hour in a gas furnace; cooled 


and weighed again and loss and gain in weight calculated to mill 


per square inch. 


Nonmagnetic, Flame, Acids and Rust Resisting Steel 


Grade 

No. 2-2 
No. 3-2 
No. 4-5 
No. 5-1 





Loss 


none 
none 
3 mg 


0000 


Gain 
48 mg 
4.6 mg 


none 


0000 


ae aaAet GB wes 3 wn Mm 


1 ne 


ananemmasceteas 


| 










g 
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NONMAGNETIC, FLAME, ACIDS AND RUST RE- 
SISTING STEEL 


ransverse sections of microstructure & 300 and hardening at ascending temperatures of grade 


air cooled. Specimens up to and including 750 degrees Cent held two hours, above 7 
held one hour. Fig. 30-—550 degrees Cent. Brinell 228. Fig. 31—-650 degrees C 

4 Fig. 32—700 degrees Cent. Brinell 241. Fig. 33—750 degrees Cent. Brinell 
54—800 degrees Cent. Brinell 235. Fig. 35—950 degrees Cent. Brinell 217. 
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Transverse sections of microstructure X 300 and hardening at ascending temperatures 
No. 3-2 air cooled. 1050 degrees Cent. specimen held one hour, remainder including 15 
Cent. held five minutes. Fig. 36—-1050 degrees Cent. Brinell 207. Fig. 37—1150 des 
Brinell 207. Fig. 38—1200 degrees Cent. Brinell 179. Fig. 39—1300 degrees Cent. B 
Fig. 40—-High chromium steel, 650 degrees Cent. Held two hours. Shore 45. Fig. 
chromium steel. 800 degrees Cent. Held one hour. Shore 53. 








































NONMAGNETIC, 










FLAME, 
SISTING 


ACIDS AND RUST RE- 
STEEL 


Other Metals and Steels 


Grade Loss Gain 
; Monel Metal 338 mg no gain 
95% Nickel 15 my adherent scale 
High Cr-Ni Steel 57.1 mg 
Grade A Steel no loss 1.2 mg 
High Cr Steel 520.5 mg 
‘ Copper Steel 967.4 mg 
(his steel scales very little at 1800 degrees Fahr. even after long 
; periods of heating. 
for machining, this steel should be heated at about 800-850 degrees 
Cent. and held there until thoroughly heated and then allowed to cool 
lown to room temperature before ® is taken out of the furnace. After 


850 degrees Cent. and cooling in the furnace to room tem 

the steel can be machined, drilled or milled with high speed 

or cutting off to length, a friction saw running at high speed or 

irborundum wheel can be used. The best method found so far 

> use a thin metal slitting saw of regular standard high speed steel. 
| teel cannot be cut successfully with an ordinary hack saw. 

steel should be brought to a temperature of 1150-1200 degrees Cent. 

eld at this temperature for one half hour in thicker sizes. In thin 

ets, it need not be held more than 5 or 10 minutes; then turned over 

held 10 minutes more. It should then show a scleroscope hardness 


[his steel can be welded best with the oxyacetylene flame using a 
. of the same material to fuse the edges together and a suitable flux. 
sand blasted or pickled sheets should weld the best as if scale be still 
e sheets, it may interfere seriously with the welding. This material 
excellent welds on cast iron by the electrical welding method. 


Nonmagnetic, Flame, Acids and Rust Resisting Steel and Stainless Steel 
in 1/1000 Mercuric Chloride Solution 


Loss Loss 
after after 
120 hours % hour Appearance of 

ied sheet cold boiling sample at finish Solution at finish 
Small white deposit 
Neo. a vied 0.45 mg. 2.1 mg. Bright; lustrous at bottom of solution 
‘ Bright; lustrous; Slight brown deposit 
Mair 6. 2 3.1 meg. very slight stain at bottom of solution 
Brown deposit at 
ened stainless... 43 mg. 2.5 mg. Bright; lustrous bottom of solution 


Nonmagnetic, Flame, Acids and Rust Resisting Steel and Stainless Steel 
in Lactic Acid Attack 
Loss per sq. in. 
in exposed 





Time Reagent surface Effect 
24 hrs. 0.2% Lactic none No noticeable atteck 
} = ? none No noticeable attack 
a . 0.4 mg. Solution faintly yellow 
24 hrs. 1% Lactic 0.1 me. No noticeable attack 
} ” ” 0.86 “ Sample became tarnis‘:cd: decidedly 
yellow solution. 
y = 1.4 = More pronounced tarnish than H-46: 








deep yellow sol. 
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Transverse sections of microstructure x 300 and hardening at ascending temperatu! 
chromium steel air cooled. Specimens including 1050 degrees Cent. held one hour 
five minutes. Fig. 42—900 degrees Cent. Shore 72. Fig. 43—1050 degrees Cent. Sho: 
44—1150 degrees Cent. Shore 85. Fig. 45—1200 degrees Cent. Shore 76. Fig. 46 
Cent. Shore 78. Fig. 47—1300 degrees Cent. Shore 78. 




















VONMAGNETIC, FLAME, ACIDS AND RUST RE- 
| SISTING STEEL 


rn 


“J 


ve 








6 24 hrs. 5% Lactic none 
{ ‘4 " 0.85 me. 
2 “ 1“ 1.02 
6 24 hrs 20% Lactic none 
{ “ ™ 0.94 mg. 
4 “ ° 1.46 
* 51.85 6 Developed dark coating that rubbed 
} nless off in washing; leaving clean etched 
rdened surface; green solution, 
Nonmagnetic, Flame, Acids and Rust Resisting Steel Attack by Water 


Through Which a Stream of Carbon Dioxide Is Passing 











aay 
Se ‘1 ' 
in milligrams pet Appearance of sample at \ppearance of liquid at 
‘re inch exposed sur finish. finish 
11 hours at 20° C. 
No loss Absolutely no signs of Water white, clear. 
tarnish or attack lustrous 
0.054 me. Bright and lustrous, no amt, yellowish’ tinge 
discernable attack, 
ib 3.01 nig \ loose coating of brown Yellowish yreen deposit 
and yellowish green rust settled out on. standing. 
metal smoothly etched. Sample showed signs of 
attack aiter 10 minutes 












MWnNMmersion 









j bon 7.18 mg. Loose yellow rust. in Yellow rust settled out 
j tee] considerable quantity. bulky precipitate. 

; Sample attacked quickly 

f after immersion. Metal 








etched, dark gray color. 


Nonmagnetic, Flame, Acids and Rust Resisting Steel and Monel Metal in 
Gasoline 





Loss per sq in. Cleaned with warm 












Reagent ‘Time exposed sur. Effect on sample water and soap 
| Gasoline 30 days 0.63 mg. Slight brown spot Very slight etch 
on surface. ing 
a * Shght brown spot Very slight etch 
on surface, ing. 
™ 408 “ Tar-like coating Luster dulled. 





over entire surface. 


Tensile Strength of Nonmagnetic, Flame, Acids and Rust Resisting Wire, 
Grade No. 4 in Cold Drawn Condition 





















Cold Drawn Condition 
Area Breaking load Lbs. per sq. in. 
0172 2650 154,000 
.01227 2020 164,500 
.003217 560 175,000 
.0029 530 182,600 
001734 375 216,800 
00132 350 265,000 
.0008 180 225,000 
Annealed Condition 
.0172 2020 117,500 
.01227 1375 112,000 
.003217 475 148,500 
.0029 300 103,500 
.001734 240 138,500 
£00132 255 192.800 
: .0008 160 200,000 
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Suggested Uses For Nonmagnetic, Flame, Acids and Rust Resisting S 


Boiler tubes—either water or fire tubes. 


*Rails, racks and trays where ordinary steels scale heavily at tem, 
tures ranging from 1600 to 1800 degrees Fahr. in enameling 
naces. 


*Valves and parts for internal combustion engines to resist high tem 
atures together with corrosive fumes. 


*Cooking utensils such as pots, skillets, etc., that are to be kept bri; 


spatulas, paper cutters, trays in gas ranges that burn and 
readily when made of ordinary steel. 
*Vault plates and hinges that are to resist attack of oxyacetylene fi 
and burglars’ saws and drills. 
Boxes for safe deposit vaults. 
Planes for aircraft being light and having great strength and duct 
in thin sections for highly stressed parts. 


Oil burners. 
‘Tips for oxyacetylene cutting torches. 
Roof gutters and conductors. 


*Annealing boxes; case hardening boxes. 

*Ilue dampers in furnace stacks. 

Check valves and valves of all kinds in steam lines. 

Pipes and tanks for carrying commercial sulphuric and nitric ack 
atmospheric temperatures. 

Pipes for corrosive mine waters. 

Pickling vats and rods for same. 

Nails for resisting acids. 

*Rivet heating furnaces. 

Hotel and kitchen cutlery nonbreakable super-stainless that ca 
easily sharpened requiring no heat treatment by the cu 
manufacturer. 

Saw tooth bread and cake cutters. 

Rust resisting tapes. 

*For instruments in all places where a steel is desired that ts 
lowest magnetic susceptibility. 

*Containers for acetic acid and other corrosive organic acids. 

Hot plates in laboratories being highly resistant to acid and heat 

Long life muffles for heat treating furnaces that do not oj 
above 2000 degrees Fahr. or use low pressure air for 
life period at 2100 degrees Fahr. 

Hoods and running boards for automobiles. 

Turbine blades. 

Fertilizer pans. 

Tubes for annealing: needles. 

Dies for die casting. 

*Shafts for motor boats to resist sea-water. 

Pyrometer protection tubes. 

Valves and valve seats for steam traps. 

*Paring knives for fruits, potatoes, etc.—no staining of either 
the operator’s fingers. 

Polished surface of flat irons. 

Golf sticks. 
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Hooks and wires for suspending parts to be hardened in high temper 


ature hardening such as high speed steel 


uel feeder sheet steel. 


inners tanks, perforated bottoms. 
‘un barrels—rifle and shot gun barrels—stainless, nonrusting and 
corroding from ammunition. 

\rt Vases and statuettes. 

wis-——-Stainless spoons will not tarnish as silver does. 

nels for manutacture of lamp black. 

Kkes-——Wire spokes for automobiles, motorcycles, bicycles, ete 

| caskets—Highest resistance to rusting. 


Woon 


pots no scaling loss. 
( ist \ ] l¢ pots. 
( ling boxes. 


of rivet heating furnaces. (castings*) 

ter pumps and machinery being highly resistant to cold sul 
phurie acid. 
in general for resistance to acetic, sulphuric, and nitric acids 
at ordinary temperatures and to scale loss at temperatures up 
to 2000 degrees Fahr. and rusting. 
Rust resisting wire for umbrellas 

of high electrical resistance; 560 ohms to mil foot. 
of great toughness and rust resistance for mine cables and 
cables for incline planes. 
for ice boats. 


ties for polishing glass. 


~ 


for skimming brass. 
rdening trays for steel stamps; splendid reports—-no warping. 
re to stand red heat continuously for shoe machinery work—No. 


3 stands well: No. 4 better. 
lhe uses marked with an asterisk (*) have already been tried and 
to be successful. 





FACTORS GOVERNING THE PRODUCTION OF HEATED 
PRODUCTS 
By J. A. Brown* 
(A Paper Presented at the Vhiladelphia Convention ) 

In the production of a heated product, particularly that in which heat 
iment is a part, it is necessary to select that form of equipment and fuel 
pted to the individual plant conditions, which when properly combined 
operated will produce the result sought. In general terms this may be 


ummed up as producing a finished product of given quality at minimum cost. 


lo produce this result the principal factors to be considered may be 


grouped under three principal heads; the first is the quality of finished 


luct; the second the facilities available or required to produce this product, 
e in turn determining the cost of the finished product. 
[he quality of the product depends upon the raw material and upon thc 
it treatment it receives. The term raw material is here used in its economic 
e in that the finished product of one group of producers becomes the 
material of the following group. Each step requires a definite combina 


* W. S. Rockwell Co., New York City. 
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tion of material, process and skilled effort for its transformation. Raw 

terial, before heat treatment, includes material more or less fabricated, ha 
been cast, rolled, or forged at working temperatures considered suitable 
these operations but with, perhaps, inditterent or little attention given t 

resulting structure or condition. ‘The chemical analysis probably checks y 
in the limits required by the specifications, but the physical properties 

structure may indicate considerable lack of uniformity in the material 

mitted to heat treatment. This condition merits far more attention than it 
received, as every heat treater is familiar with many instances in which 
after treatment is expected to restore those properties that have been sa 
ficed in working the raw _ tnaterial. 

Heat treatment is commonly understood to consist of a definite suc 
sion of heating and cooling operations and the heat treatment as a proces 
good or bad to the extent that these operations are made definite and 
the variables involved may be controlled. Control requires the duplication of 
condition and results and demands a high degree of standardization. The: 
mally, heat treatment simply covers an interchange of heat, and the thermal 
action is between two substances, one giving up heat and the other recei 
it. A hotter fluid, flame or substance surrounds or plays on a coolei 
stance or object and, due to the difference in temperature, the cooler ol 
becomes heated and the surrounding substance loses heat. The manner 
which the heat is applied determines the uniformity with which the heat 
absorbed. 

In order that the change in the structural composition of the metal n 
be unobstructed, it is a fundamental requirement that the heating and the 
cooling should be uniform. Uniformity in heating produces the required 
structure in the least time with the least expenditure of heat energy, whil 
uniformity in cooling fixes the final structural composition. 

Kor every piece subjected to heat treatment this question must b: 
swered: “What temperature is required?’ and a workable answer de 
upon data of various natures resulting from actual investigation. Fun 
mentally, it is a question for the metallurgist to answer correctly and fix 
degree of heat required in a given operation. In a physical sense, the tem 
perature variation in ‘and around the piece being heated and the degre 
accuraey with which this temperature variation may be controlled determi 
the uniformity of heating. 


\ 


j 
i¢ 


~ 


Equally important is the time in which the material is heated or held 
at temperature before cooling. ‘Time depends not only on the mass of 
material but on the surface exposed. The relation of mass and surface 1s 


a function of the shape and it is readily appreciated that an irregular shape 
with unequal metal thickness offers more difficulties than a simple shay 
uniform thickness. Heat transfer can only take place where a temperature 


difference exists. The greater the temperature difference, the more 
the flow. As the difference becomes less the flow decreases until equilil 
or saturation is reached. Obviously the temperature in the heating zone s| 
not be higher than the temperature required for the operation or process, 
though it is evident that a longer time will be required to heat. In | 
shop practice high temperature and incomplete saturation are responsible to! 
the socalled wash heats, where the surface of the metal may be dripping 2nd 
yet a hard core will be found in working under hammer or press. 

The atmosphere in the furnace has a very direct effect on the quality 
of finished product. This atmosphere or condition in the furnace may ut 
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from the fuel used or from the conditions under which the fuel is burned. 


Soot and ash result from the physical condition under which a fuel is used, 
oot indicating unconsumed fuel. Ash is frequently a troublesome 


] 


feature, 
when coal is used in powdered form. Some operations require a 


clean fuel 
1d we find anthracite in use in the soft coal districts and natural gas in 
e ceramic and glass industries of the Middle WV 


Ct) Ves 


al 


\t times it may be necessary to protect the work from contact with the 
furnace gases and in this case muffles of refractory materials are employed. 


he atmosphere within the muffle may be oxidizing or reducing, though 
tally oxidizing. Enameling, glazing and similar operations are conducted 
ay. Vitreous enamels may be made in the electric resistance furnace 
are furnace, the gases from the electrodes are v ry hable to have 


effect upon the oxides in the enamel. Special atmos 
mical reaction are obtained by the use of muti 
heated steam. Atmosphere 1s_ not 


pheres to con 
es filled with gas 
due to any particular fuel or 

f furnace, but depends entirely upon the air supply for a given fuel. 

ere the air supply is less than that theoretically required for combustion, 

that the gases in the heating chamber carry no free air but contain a 
mall percentage of fuel gas, a reducing atmosphere is maintained. 

Production facilities must be provided with regard to t 
equirements and in harmony with the plant conditions. For a as en quality 
f output, the heating, cooling and handling methods must meet the re 
quirements of the process. 

The application of heat is not an abstract question or one to be deter- 
nined from a discussion of fuel values or combustion, nor is the heat 
alance a real test of the equipment. The application of heat is essentially 

of dynamics for heat flow and the thermal condition around a mass to 
be heated is not determined by the temperature indication at one or more 
points in the furnace. The stress that has been laid on uniformity of tem- 
perature in the chamber leads to false conclusions inasmuch as the tem- 
perature at any particular point represents what might be termed a static 
condition, while fundamentally we are concerned with the transfer of energy 
and not the indication of temperature. The real condition governing the 
design of the heating chamber is that the heat be uniformly applied to and 
absorbed by the work. 


Absorption of heat varies with the position of the material 


he manufacturing 


in the heat 


ng chamber, the location of the combustion chamber in relation to the heat 


ng chamber, or, in electric furnaces, to the position of the heating element 
relation to the charge. Many electrically-heated furnaces, particularly 
those of the semi-are or resistance type, function in the same way as a 
el-fired furnace. The product or material in the furnace is heated by 
tion and radiation. The electric energy is used t 
turn transmits the heat to the product by the atmosphere or by radiation 
laws governing the movement of the gases in the heating chamber are 
same with either form of energy. With electricity as with fuels, the 
niformity of heat throughout the chamber and uniform heating in the 
iamber do not necessarily go together, as the 


result is a function of design 
| operation and not somiething inherent in the 


con 
o heat the resistor. which 


e 


energy itself. It may be 
owever, that electric energy in some form of special equipment can 
iccomplish results not possible with any form of fuel-fired furnace 

In one sense there is no absolute uniformity in the temperature of the 


gases in the heating chamber. From the time combustion is completed and 
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until the gases leave the heating chamber, they are giving up heat, and a 
the same time, decreasing in temperature. This condition determines the 
position and design of inlet and outlet ports. Hot gases rise and must 
therefore be pulled down; cold gases fall and must therefore be pushed up 
The high velocity of gases, due to a temperature difference, is not generall) 
appreciated. It is evident that.the heating conditions, when the chamb: 
is empty, are very different from those existing when the chamber j; 
full. In many cases the chamber is so overloaded that the flow of heat 
becomes essentially that through a series of flues, and consequently th 
placing of the charge should follow the fundamental requirement that 
hot gas when cooling should go down; a cold gas when heating should ¢g 
up, and this condition of fiow be fixed by the location of the ports. 

Most malleable iron annealing furnaces are packed too solidly and ofte: 
times the rejections would be materially reduced by the use of a smalle: 
charge placed with more open space between the saggers. In some periodi 
kiln operations, a virtue is made of necessity, due to improper applicatio: 
of heat, for instance, abrasive wheels are graded by their degree of bu 
due to their position in the kiln. The same defect in placing the charge 
often observed in carbonizing furnaces and is aggravated by the relativ: 
short time required for the carbonizing operation. There is no excuse fo: 
this practice in open chamber heating and from a pile of pieces in on 
charge; it is often possible to pick out two or three distinct degrees of heat 

The same considerations that govern absorption of heat by the work 
apply with equal force to the cooling or quenching of the work. Where th 
work is cooled by quenching the action may be much more drastic in its 
effect on the steel and therefore requires more refinement in the details 
of handling. Heat gives the structure, cooling fixes it. Heating should be 
slow and may be prolonged with less injury than where the heating is too 
fast. There is not the same flexibility in the cooling operation which mus‘ 
be performed with more precision in point of time. Heating and cooling may 
be more or less automatic through the mechanical handling of the work, 
and the same consideration of the effect of surface and mass upon the tim 


and temperature should be given to the cooling or quenching process that 
is given to the heating. 


As the size of the work increases, the difficulties of heat treating largely 
are those of handling the material. The mechanical handling of hot material 
gives rise to quite a different set of conditions to those met in handling cold 
material. Each definite range of temperature requires the development of a 
satisfactory method of handling. The methods of handling 
have been practically standardized for each particular process. The making 
of brass castings follows a common procedure. There are no standard 
methods in handling a heat treated product as each instance must be dealt with 
on the basis of fuel and furnace adapted to the work. In many ways, the 
difficulties of handling the work are lessened when the transfer is made on 


steel 


molten 


a horizontal plane with little or no change in the working level during the 
Furnaces used in connection with sheet rolling mills often have 
Forge furnaces have their 


operation. 
the hearth line at the same height as the roll. 
hearth line at the level of the hammer or press dies. 


Plant conditions not only affect the quality of the output but may ma- 
terially affect the cost of a finished product and should be considered in 
detail as part of the production facilities. 
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in the location of a plant the cost of land is seldom a determining factor. 
Contour may be taken advantage of tor certain operations. 


: Level ground 
or hillside may have particular features desired for certain 


processes. A 
difference in elevation may permit the conveying of material by gravity or 
aid the disposal of waste low undrained spots may be 


used as a dump 
for waste material. 


The space available fixes the type of construction and may lead to a 
one-story building or to a concentration in a high story building. In a 
high story building the flow of product may be vertical, from top down, 
instead of horizontal. In the manufacture of many lines of small metal 
parts material received at the ground floor is raised to the upper floor and 
then progressively descends while being processed until it is finally packed 
for shipment at the same level on which it was received. 

Transportation is of intportance and vitally so at the present time. While 
freight rates on different classes of commodities have a marked influence, 
there must be a general balance between raw material and the market for 
the finished product, with power, fuel and other items shifting the fulcrum of 
this balance. Nearness to source of raw material and 


nearness to final 
markets should be considered. 


Nearness to special labor markets have 
settled special trades in certain localities, for instance, the brass industry in 
the Naugatuck Valley. Fuel or power may be determining factors as the 
cheap power development at Niagara, cheap fuel at Pittsburgh, and water 
power in New England. In general, rail transportation is preferred to 
water for nearly all purposes, as the latter is often inoperative for part of 
tne year. 


Che general tendency is for a small plant to locate in a city or suburbs. 


In a large city, while the labor supply may be plentiful, it is apt to be inferior 
in quality and unsteady. At the same time such location usually offers the 


advantages of fire and police protection, water supply and sewerage. A loca- 


tion between two near cities isaffected by the high labor turnover due to the 
general floating or drifting of labor from one city to the other. In general 
the tendency as the size of the plant increases is away from the city 
leading, in some cases, to an isolated industrial community. 


The cycle of manufacturing operations may require that two or more 
departments be adjacent or in definite relation to each other, or it may require 
one or more passages of the work through one of the departments, as an 
annealing operation following successive machine operations. Layout 
requirements should, as far as possible, be in harmony with those condi- 
tions tending to reduce fire and accident hazard. Where possible operation 
should be continuous rather than intermittent and this is determined by the 
size of the furnace as well as by the process and the temperature required. 
(he operation may be continuous, as that of a blast furnace, or an inter- 
mittent opcraiion may be carried on continuously asin the open-hearth furnace 
Or an intermittent operation as malleable iron annealing or burning ceramic 
ware where the charging, heating and cooling cycle may extend over a 
period of several days. None of these operations would be practicable on 
an eight-hour basis with a shutdown at night. 


Since the furnace operation is but one in the sequence of the manu- 
facturing operations, it follows that the furnace should be located in its 
proper point in the order of operations, although in general this sequence 
is due to the economics of handling rather than the particular geographical 
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position, and the 


internal transportation system of a plant determines 
relative position. 


The question of location is usually one of compron 
or a balancing of alternatives. Work is brought to and taken from 
furnace. Its form may be the same or different as in a melting furn: 
or a cupola where solid raw material is charged and the charge 
a liquid cr molten state is transferred to another point. 



























uel is brought to the furnace and, in the case of solid fuel, ash 
refuse is removed. just how far it is desirable to locate the fuel supply 
relation to the furnace, depends on the character of the fuel. Fuel 
from its nature, is readily and cheaply distributed through a plant at sn 
cost for pumps and pipe lines. Gas has similar advantages in distributi 
Cold washed producer gas may be piped through a plant as required. [| 
producer gas must be used comparatively near the generator. Energy 


cost of handling is large compared with the cost of the fuel. This ten 
to place the furnace in close proximity to the fuel supply. 

most compact grouping. 
time, an entirely different arrangement of floor space, different methods 
handling and even different fuels may be required. The facilities {| 
handling the fuel may require as much space as the furnace and the auxili 
equipment becomes a large item in the required floor space. An elect 


the furnace. 


In general the sources of heat energy available for industrial purpo 
are those fuels provided by nature; coai, wood, oil and natural gas 
electric energy from the above fuels or from water power. Coal may 
used in its raw state’ it may be powdered, which changes its physical f 
but not its chemical form, or it may be gasified, changing its physical as y 
as its chemical form. Depending upon the method of gasification, coal 
the basis of gases having widely different qualities ranging from produ 
gas with a low B. t. u. content per cubic foot through various mixtures 
coal gas, producer gas or water gas under the general name of fuel 
Coal gas in general has the highest B.t.u. value per cubic foot while 
water gas, intermediate in value between producer gas and coal 
a higher temperature. 


















cy 
NS 


gas, 

A fuel to be commercially available must have a form. value and p: 
that will permit its use in the particular form most suitable for the pur}. 
desired. ‘The unit cost of gaseous fuel is much greater than that ot 


solid fuel from which it is obtained but due to its form value, the gas 
form permits a reduction in the net fuel cost per unit of product. Fue 


of its commodity value. ‘The principles governing the application of 
and the factors entering into the result are the same in electric heating 
with other fuel, and while the flow of electric energy is readily control! 


in the application of the heat produced. 


The power available may influence the type of furnace and the met 
of handling the work. through the furnace but in general the question 
power concerns principally the operation of auxiliaries and continuous 


intermittent demands for power will influence the choice. Electric 


the form of electric current is very flexibly distributed. With solid fuel 4! 


In the grouping of furnaces, a single process leads to the simplest a 
With several processes underway at the san 


heating furnace may require a transformer that takes up more space tha 


here considered simply a source of latent heat energy without taking accou 


it must be realized that this does not imply the same degree of conti 
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FACTORS GOVERNING THE PRODUCTION 


Ok HEATED PRODUCTS 


steam power are well adapted to continuous operation. 


Steam power, due to 
ondensation, is not well adapted to an intermittent 


demand Klectric, au 
ind hydraulic power are adapted to intermittent operation where the ene 

may be stored during certain parts of an operating cycle. tlectric power is 
adually superseding air and hydraulic power in steel mill practice 


ry 
>. 


In considering the human element, intelligence may he 
vithout skill has potential value only; skill may be required but without 
telligence will accomplish indifferent results. Morale must be developed ; 

or has in a large measure lost that sense of fidelity and loyalty to the 
leals of a trade that forms a basis morale. This question must be solved 

each plant depending upon the type of organization, the distribution of 
esponsibility and the sequence of authority are large factors in determining 
i¢ most effective form of co-operation, 


purchased but 


kecent and to some extent present conditions show that while the work 

conditions within the plant may be of the best, if the workman has no 

place to live, his value as a producer is greatly diminished and the 

yf workman is directly reflected by his home surroundings. The cheap 

ging house or bunk house under unsanitary conditions reduces the type 

f labor to that of the floater, unskilled, of low intelligence and often a 

menace morally as well as physically to the community. 

ms mean health, self-respect and increase in the morale. 

ave been studied in connection with the “safety first” 
more technical study of occupational disability. 


Sanitary condi 
hese conditions 
movement leading to 


lhe following conditions are quite common in connection with furnace 
nstallations; high temperatures, humidity, noise, vibration, insufficient il 
umination, excessively bright or harmful industrial lights, vitiated fume or 
dust laden air. While heat is fundamentally a part of the subject con 
idered, every effort should be made to lessen its ill effects and to prevent 
ts radiation. To some extent this may be attained by the use of heavy, 
well-insulated furnace construction, water-cooled or insulated doors, protec 
tive shields or screens and a natural circulation of air due to locating the 
furnaces away from walls and by placing them in the center of the 
uilding. Ventilation may be improved by a forced air blast directed 
trom the walls and windows to the center of the building. 

In connection with the application of heat in industrial furnaces, main 
enance of structure and production requires considerable study. In order 
to reduce the shutdown or time that an appliance is out of service, it is 
desirable to use standardized units as far as possible, to keep sufficient spare 
parts on hand and to use standard material in construction. Simplicity of 
onstruction is the first requisite and in furnace work the use of standard 
brick shapes and the avoidance of special tile should be considered. The 
value of standardization is not fully appreciated. For instance, a consulting 
engineer bought for export one each of three different makes of melting 
urnace. 


Fume, smoke, dust, dirt, etc., have a direct injurious effect in causing 
liscomfort to the operator, decreasing the productive ability, and resulting 
n the general lowering of the resistance to disease. When these elements are 
ejected outside the plant, the surrounding neighborhood suffers injury. 
fume and dust from certain chemical and metallurgical operations, smoke 
trom furnaces or boiler plants, noise from hammer shop, have an injurious 
efiect on the neighborhood and eventually affect its character, sometimes 
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leading to a warefare in which the neighborhood or industry is a victim, 
neighborhood is lowered in character or the plant moves. 

Some of the conditions outlined above are controlled by restricti 
[hese restrictions may be legal as by municipal ordinance, state or fed 
enactment; or the result of a mutual contractural relationship as that 
insurance companies; or the restrictions may be moral as imposed by 
general civic sense or industrial conscience. Legal restrictions are most dir 
in their deterrent effect providing, as they do, a penalty for non-observan 
at the same time they are very apt to be below the actual needs as indicat 
by public policy. 

Accident and fire hazards may be minimized by the observance of 
cepted principles of safety engineering and may be covered in _ part 
insurance governing the hazard peculiar to the use of certain forms 
heat energy, such as the method of storage, the quantity stored, method 
handling, and the way in which it is used. One of the older principles | 
fire protection was that fires cannot be prevented but they can be controlk 
and stopped; the newer idea is not only fire protection but more insistent 
fire prevention. 


( 


Failure of energy supply apart from accident, is due largely to trai 
portation troubles and to labor troubles which may interrupt either produ 
tion or transportation. Such interruption may be reasonably guard 
against by providing proper storage. In some cases the user must provi 
for these contingencies while in others the producer does so by providi 
local storage. The exhaustion of one source of fuel may require a chai 
to another fuel, or conservation may demand a seasonal distribution or 
striction in favor of certain classes of users, as with the natural gas su 
in Pittsburgh. 



















As furnace operations differ widely in the fuel used and in the met! 
of utilizing it, the capital cost or investment. in any proposed combinati 
of furnace and fuel should be carefully estimated as it may be found tl 
the cost of furnaces with their auxiliary equipment and handling: devi 
and the cost of fuel storage for any particular fuel does not give the retu: 
in earning capacity that another combination of equipment and fuel wou 
give, or when the same floor space is devoted to productive use and t! 
heat energy purchased. The amount of capital which may be tied up 
this manner and the real estate occupied as well as the cost of operatin; 
fuel storage plant, not only affects the cost of the fuel used but must 
balanced against the potential possibility of utilizing the land and capital 
well as a corresponding amount of expense in productive operations. 
the same way the fixed charges on floor space, equipment and material m1 
be considered in connection with the investment required and_ balan 
against the potential earning capacity of a different combination 
these items. 









With a given quality of product and given production facilities, 
cost of the finished product will result from the rate of production and 
cost of operation. The rate of production will depend upor the output 
the hours of operation per day or other unit of time. Output and rat 
production will govern the selection of a furnace equipment, the met! 
of heating, the method of handling and the method of cooling. Thes 
turn are influenced by the efficiency of the operatives. There are no fi 
standards to determine definitely the form of equipment o~ fuel to 







RABAT EE ee, mA al 















FACTORS GOVERNING THE PRODU(¢ 
1921 OF HEATED PRODUCTS 


TION 





yi 
oO 
Jt 































Roth must be selected with regard to the manufacturing requirements and 
the plant conditions. [uel and equipment should be selected for what it can 
y under specific conditions. 

Output per unit of floor space per operative or per unit of fuel are 
lefinite checks on the manufacturing conditions. Cost per unit of fuel or 
er unit of output is not determinative, and the real question is: What does 

cost to do things’, which in this case is to produce a quality product at 
; nimum cost. The cost of operation will depend not only on the cost of 
* he raw material but should include that incidental to the process. The 
inufacturer does not control the price of fuel but he can to a great extent 
trol the quantity used by the selection of a furnace and fuel adapted to 
individual plant conditions. The amount of fuel used will depend on 
lesign of furnace, nature of the operation, and the operation of the 
The design of the furnace has its greatest influence on the 
of fuel used in production while the nature of the operation largely 

es the amount of fuel used in starting and stand-by operation. 
In considering the fuel cost too much emphasis has been laid on the 
value of the fuel, its combustion and the generation of heat, and too 
e attention has been given to its proper utilization. Many absurd com 
sons are made between different fuels, based merely on their heat 
ntent, but it should be noted that while a change in the form of energy 
reases the unit cost of the energy it does not necessarily increase the cost 
the ultimate result sought. The ultimate cost is largely influenced by 

method of utilizing the energy in its new form. 


lo reduce labor costs means necessarily increasing the productiveness 
f the worker. High wages may or may not tend to reduce labor cost; 
eduction of working hours may or may not reduce labor cost. Labor 
turnover 1s influenced largely by the location of the plant. 


[he use of power is usually considered as an expense. The power re 
juired in industrial heating operations is for the most part used in driving 
the auxiliaries and in handling the work to and from the furnace. Where 
furnaces are operated with the air for combustion applied by a power 
driven unit, the cost of the power is often regarded as an unnecessary ex 
ense when compared with stack or natural draft. It will usuaily be found, 
however, that the better control of the heating operation both in time and 
iniform heating conditions, more than justifies the cost of the power used 

This same idea would hold in providing for the generous use of power 
n the operation of auxiliaries, inthe reduction of manual labor and more par 
ticularly in handling the quenching medium. In many cases atmospheric 
cooling of the quenching medium is sufficient to maintain the temperature 
vithin the required limits, while in other cases the volume of the output and 
rate of production requires the installation of a more effective cooling sys 
em, which in turn may mean a refrigerating plant. Charging and dis 
harging machines, conveyors and quenching devices represent a justified 
utlay for power. 

Rejected "material is not only a direct loss, represented by the raw ma- 
erial, labor, power and fuel costs, but reduces the productive capacity 
f a plant. Rejected material may be due to defective raw material; 
metimes to poor design where the piece is ill-adapted to the treatment’ pro- 
posed, that is while the piece may be treated individually with fair success, 
y its shape or form it does not lend itself to mass _ production. 
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Imperfect heating, due to an overloaded furnace or to improper p: wou 
liminary or previous treatment, is a common cause for rejected mater: tern 
The barbarities of the forge shop sometimes render the after treatment di 
tinctively a salvaging operation rather than a normal processing ot tion 
Socalled “hospital operations” are costly and the return of salvaged or 1 rt 
processed material means only a saving of the cost of the raw material, wh lace 
all the other items of operating cost are lost and appear twice in the co hat 
of operation. Maintenance charges, apart from a direct item in the co 
of operation, should be credited at least as an item of insurance offsetti: use 
to a considerable extent the shutdown hazard. rs 


For purposes of distribution, manufacturing costs may be assumed to | 
made up of material costs, labor costs, and expense, including with a 
pense the item of fixed charges. Material and labor costs may be readi _ 
obtained and the nominal cost of operation will be materially affected | 7 
the method employed in the distribution of expense. The view is advanc 
that fixed charges on floor space, equipment and material should be depart 
mentalized and that those items of expense that vary with the output shoul 
be segregated and that the cost of the finished product should not } 
penalized by fixed charges based on the operation of the entire plant. 

The foregoing notes outline some of the factors to be considered in thi 
production of a heated product and in essentials may be summarized : 

To produce quality product at low cost, itis necessary to select a form 0! 
equipment and fuel adapted to the individual plant conditions, which, wh: 
properly combined and operated, will produce the results sought. 

There are no fixed standards to determine definitely the form of equy ne 
ment or fuel to use. i 

Fuel and equipment should be selected for what it can do under sp: P 
cific conditions. The heat unit standard is not a real test of the value 
the fuel, nor is the heat balance standard a real test of the value of equi a 
ment. Due consideration must be given to the form of fuel and equipme: o 
selected for an industrial heating operation and both must be selected wit! 
regard to the manufacturing requirements and the plant conditions. 


DISCUSSION OF MR. BROWN’S PAPER 
MR. LUDWIG: The American Society for Steel Treating as one of th 
high-class scientific societies in America, I believe, should consider son 
terms used in heat treatment and furnace constructions more thoroughly tha: 
has been done heretofore. I have often heard here in this meeting, an 
also in technical literature, the terms “reducing” and “oxidizing” atm: 
phere, or “reducing” and “oxidizing” flame. Now those terms are high 
misleading. As some experiments show very clearly there is no su 
thing as generally reducing or generally oxidizing flame. It is understo 
that a reducing flame is a flame which has more fuel than necessary for t! 
original amount of air, and oxidizing flame is a flame which has more 
than is necessary for the commercial fuel. We call reducing action an acti 
which reduces oxides to metals and consequently we should think that t 
reducing flame will not reduce the scale on steel. Steel treaters especially « 
the term “reducing” flame, but what we actually observe is that the socal! 
reducing flame is actually oxidizing on steel. This observation fu 
coincides with the chemistry of steel, and the chemistry of oxidation 
reduction, so that instead of using terms “oxidizing” and “reducing” fla 
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would it not be much more scientific, much more to the point, to use the 
‘erms “lean” flame and “rich” flame? 
CHAIRMAN: Perhaps some of the furnace men can answer this ques 
tion. I believe that a great deal of our general practice hinges around some 
f these words that may not be technically correct, but it is up to the fur 
ace men, I would say, to change our understanding if there is to be a 
hange along this line. 
MR. BROWN: Of course the purpose I had in mind was simply to 


ise the terms perhaps in their ordinary sense. ‘That is, the paper, in itself, 
vered the subject of heating a litthe more broadly than would be desirable 
from your particular point of view. For instance, in open-hearth practice 


ere is a definite oxidizing action, and | would rather, of course, hear some 

ther gentlemen give their views as to the proper use of those terms, 

her words, not to bring it down to simply a question of terminology 

develop a term or decide what a certain action in handling a furnace 

» the metal. That iS, do we injure the metal or do we protect the 
That is really the point desired to impress 


MAKING ALLOY ANNEALING BOXES IN ENGLAND 
(Reprinted by permission of The Foundry) 
\ considerable industry has been built up in Great Britain for the 
inufacture of chrome-nickel alloy castings. “This industry centers in 
etheld, the alloy being chiefly used for the manufacture of annealing 
es, pots, tubes, retorts, etc., used in connection with the heat treat 
ient of high-speed steel. Chrome-nickel alloy castings are being made 
rr these purposes up to 2% tons in weight. This alloy is said to have 
pecial fire resisting and corrosion resisting characteristics 
One of the leading manufacturers of chrome-nickel alloy castings is 


Kent Smith, Ltd., Sheffield. The accompanying illustration shows an 
nealing box made of chrome-nickel alloy in the Kent Smith foundry. 
is box 1s used for heat treating mill lengths of high speed steel. The 





— Courtesy The Foundry 


CAST CHROME-NICKEL ANNEALING BOX WEIGHING OVER TWO TONS 
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casting is 16% feet long and weighs 4750 pounds. ‘The castings 
molded in sand in the ordinary way, and the chrome-nickel alloy 
melted in furnaces similar in a general way, to those used for nonf 
rous metals. 


HEAT TREATED STEEL CASTINGS OF CHROME-MOLYB 
DENUM STEEL 

Some experiments recently made in the production of chrom 

molybdenum alloy steel castings by the Michigan Steel Castings Co., Detri 

afforded interesting results according to The Iron Age. The steel was ma 


> 
in electric furnaces and the castings, which were of various sizes, were su 
jected to a special heat treatment. The composition was approximately : 
Per Cent Per Ce 
RS os sce 6 aun a ere eee es a eS ks whee eee e 06% Q 


IND: 5.500 we S.0eee ale 0.50 Manganese 


The heat treatment to which the castings were submitted was as f 
lows: Annealing at 1650 degrees Fahr. and held for 2 hours at 1575 degr 
Kahr., then quenching and drawing at the different temperatures shown in t 
table of results. 

The physical tests of the test pieces taken from the castings after he 
treatment were as follows: 


Drawn at Elastic ‘Tensile Reduction 
Degrees Limit Strength of area 

Kahr. Pounds per Pounds per Elongation Per Cent Elastic Rat 
square inch square inch Per cent Per c 

1050 132,800 141,520 8.0 30.8 93.4 
141,500 153,900 10.5 28.7 91.9 

1150 107,440 124,880 18.0 47.9 86. 
115,600 131,800 14.0 37.3 87.6 

1250 81,520 104,000 20.0 50.3 78.3 
88,900 110,400 20.0 43.0 80.5 

1300 75,900 99 400 22.0 52.7 76.4 
76,400 103,000 18.5 52.8 74.1 

1350 66,600 100,000 21.0 54.1 66.6 
65,800 98,900 21.0 51.1 66.: 


A feature of these results was the high reduction of area combin 
with unusually high tensile strength. Still more striking was the range 
elastic ratio. The best results were those showing the greatest elongat: 
and reduction-of area, combined with a high elastic ratio, obtained when 
drawing took place at 1250 degrees and 1300 degrees Fahr. 


It is stated by the company that a number of the castings of the al 
composition and heat treatment were in the form of 3-inch diameter sha 
while others were cast in blocks, which were used by a large steel comp 
as hammer blocks. Some of those in shaft form were used as axles 
which service excellent results have been reported while of the ham: 
blocks equally satisfactory results were recorded. 
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THE VALUE OF MOLYBDENUM ALLOY 
STEELS 


THE VALUE OF MOLYBDENUM ALLOY STEELS 
By Dr. G. W. Sargent* 


(A Paper Presented Before the Detroit Chapter ) 


\lthough the author has used the word molybdenum for years, every 

e he pronounces it, he thinks of the slang expression “you said a 

ithful” and sympathizes with those who utter it for the first time. It is 

; fortunate that the element does not have a more readily pronounced 

ie. Not so long ago, the writer received from Major D. Bashford, 

1 of the Metropolitan Museum of Art, New York City, a copy of 

lmet and Body Armor in Modern Warfare” and in looking through it, 

ed the following foot note: “‘As this is written | learn from my friend, 

M. Mayajima of Tokyo, this interesting point, which he in turn had 

the metallurgist, Dr. D. Kochi of the Faculty of Technology of the 

i University of Tokyo. It appears that years ago a German steel 

analyzed a part of a sword blade made by the famous Japanese 

Masamune (1330) and he discovered the rare element molybdenum, 

less aS an impurity, in a certain proportion. This lead the discoverer 

termine the local source of Masamune’s alloy iron; thereupon he 

hased this iron in large lots, much to the surprise of the Japanese 

later, when they analyzed captured German cannon decided where a 
it least of the molybdenum ore was obtained.” 
President, Molybdenum Corp. of America, Pittsburgh. 


TENSILE TEST VALUES 


Comparison of Chrome Molybdenum and Chrome-Vonadium Steels 
lg 39 bars heat treated in full size then machined fo 505 diamerer 
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So it seems that as early as 1330 this element was used 
with iron. 


combina 


My own work with molybdenum began in 1890 and in ce art 
was published on an attempt to produce a theoretically possible molybder 
haloid. In 1899 the first heat of molybdenum steel was made anc 


then the writer has worked on the various combinations of this 


element 
steels and methods for its estimation. 


In i894 Thomas Blair stated that ] per cent molybdenum renck 
good iron worthless. Dr. Mathews in 1902 contradicted this, but. said 
tound 2.97 to 2.99 per cent molybdenum in steel made it red short. 
1897 Von Lipin states he found 3.72 per cent molybdenum steel hamme; 
better than one containing 3.80 per cent tungsten; furthermore, the for 
was tougher. Then in 1896 the Creusot works of Schneider et Ci 
lrance set forth that 0.20 to 0.30 per cent molybdenum in 0.20 to 3.00 | 
cent Chromium armor plate steels rendered them less brittle and hard 
This was probably the first instance of the use of the chrome-molybden; 
combination for the production of tougher steels. Brierly and Ibbotson 
1902 state that experimenters are by no means unanimous with respect 


the influence of molybdenum on the mechanical properties of steel, 


according to their investigations of the commercial molybdenum allo 


available, “it would be surprising if they were.”. Here then is the . 


planation of the contrary _-Feports, and with it the author agrees since 
own experience with the ferromolybdenum available in the earlier 
confirms this. 


Between 1902 and 1904, a number of molybdenum steels were mad 


the Creusot works in France and the Jron and Steel magazine for 1° 


gives the heating and cooling curves of the following steels as made }\ 
Saladin, metallurgical engineer of these works: 


Carbon Nickel Chromium Molybden: 
per ceni per cent per cent per cen 
0.28 ven bas 1.83 
0.11 ary 1.48 1.66 
O.8° -— 1.48 1.53 
0.2] 2.83 0.58 0.80 


Most of these molybdenum steels produced at the Creusot works w: 


used by J.eon Guillet of the De Dion Bouton Cie for what were the {i 


systematic investigations. The pearlite molybdenum steels show a yi 
point much higher than ordinary steels, but in spite of this, Guillet ‘s 
“they have high elongation and good twisting strength, they are not m 


brittle than carbon steels, but are perceptibly harder.” ‘In other words, in 1 


Guillet pointed out that the commercial molybdenum steel which is u 
for structural purposes should not contain more than 1.0 per cent 
molybdenuni 

Gustive Gin in “The Electromet; llurgy of Rare Metals,” American | 
trochemical Society, 1907, states that “molybdenum increases largely 
ductility and elasticity of hard steels, for 0.25 per cent molybdenum 
increase the extension to the point of rupture 40 per cent, and the addi 
of 1.0 per cent molybdenum to chrome steels of great hardness, per 
of their being worked rather ae ' He adds that “could ferro m 
denum be obtained at less cost and i greater ‘uantity it is certain the 
sumption of molybdenum would be very much greater.’ 
Thomas Swinden, in the Journal of the Iron and Steel Institute 
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TENSILE JEST VALYES 
Comporison of Chrome-Vanadium-Molybdenum and Chrome-Vanadium Steels 
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Hl gue Scholarship Memoirs. \ ol. | | |. investigated tour Series of 
lvbderium steels up to oS per cent content and concludes that the 1 to 2 
cent molybdenum steels show the most interesting physical properties 







1.0 per cent molybdenum gave a most excellent case hardening. steel 
making his steels, he recovered 90 per cent of the molybdenum added to 
crucible charge and 90 per cent of his ingot weight in finished sound 

rs. His further study of some molybdenum in alloy s‘eels made in 19143, 
published in the Journal of the Iron and Steel Institute, Carnegi 

























larshib Memoirs, Vol. V. included steels of the following analysis: 

Carbon Manganese Silicon Sulphur Phosphorus Molybdenum Nickel Chromium Vanadium 
Per cent per cent per cent per cent per cent per cent per cent per cent per cent 

cae 22 O58 020 .019 : 098 

.19 23 056 023 020 53 

.30 33 .067 22? 017 

.33 28 .075 .023 .021 96 

30 .24 .075 021 .018 15 19 

32 28 082 .021 019 16 : 91 


Swinden stated: “In the authors previous report several interesting 
ults in mechanical tests were obtained, which gave promise of value as 
dium tensile steels with good ductility, and a series of mild steels con 
ning molybdenum and other alloys have been prepared and tested.” Re 
ring to the tensile test values obtained from these steels after heat 
iting them, he said: “Steel No..24 gives promise of being a useful steel 
cheaper quality than the high tonnage nickel-chrome steels now on the 


rket which give 110 to 120 tons tensile strength with 10 to 12 per cent 
ngation. All the steels have notably high reduction of area figures and 
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in this way resemble nickel and chromium-nickel steels.” Under the hea 
“manufacture,” he writes “The experimental ingots have been made by 
crucible process, but it is assured that in making any of the steels com: 
cially, the acid open-hearth process would be used.” That molybden 
when alloyed with straight carbon steels, chromium, nickel, nickel-chron 
and other alloy steels, imparted to them a further increase of. stre: 
and toughness, making of them very desirable commercial steels, has 
recognized for years past, but their adoption has been held back on accom 
the relatively high cost of molybdenum alloys and the uncertainty of 
supply, together with the quality of the former. These latter features 
now been eliminated, and these molybdenum steels should be even m 
generally used than nickel or the low grade nickel-chromium steels. 

A few words as to the manufacture of these molybdenum steels, 1 
we will pass on to their physical properties. The manufacture of 
alloy steels containing molybdenum is no more difficult than the 
without molybdenum; in fact, general experience indicates that the mol 
denum increases the yield from ingots to shipped bars with less losses 


Table I 
Analysis of Molybdenum Steel Ingot Drillings 


Ingot No. 192724 Bl 





Number Carbon Manganese Phosphorus Sulphur Silicon Nickel Chromium Molybd 

specimen per cent per cent per cent per cent per cent per cent per cent per 

DORs Scesces . 390 odd 031 026 .218 18 1.02 

EBuehene vows . 380 51 O31 023 400 1.00 

MSccaccovcce 0398 .48 031 . 026 .210 vee 1.04 

Dine tcbvesees 426 47 035 .028 204 anu 1.06 

Di rce siseece Ce eae 032 027 215 'Wo 

Mic ctwhub enn . 368 .50 030 021 206 1.02 

iG attekeees . 390 43 O31 020 .240 1.04 

etctterhens . 380 ows 030 .023 .240 1.02 

ee verescese . 350 +7 026 023 235 1.00 
Ingot No. 192734 Bl 

Heat...cccce . 400 +5 044 .033 .204 1.61 08 

BE hv wcccesecs . 398 16 .035 .032 .195 1.68 

MEAs oc ceeeses .394 16 935 .037 .197 1.70 

DED eemrwnsd 402 16 038 042 198 1.70 

Bets cvesccee 442 .47 .042 046 .184 1.70 

Bbeciecsneceve .374 . 46 033 023 eee? 1.68 

rere .364 .46 .033 .031 . 190 1.64 

nah dab a emt 312 44 O31 .029 .174 1.68 

eG ihe’. a Wik ban 308 .43 .026 025 174 1.65 


* Data obtained through courtesy of R. M.Bird,metallurgist Bethlehem Steel Co. Specimen 
across top and bottom cuts of two. 40-inch corrugated ingots. 





to seams, pipeage, and discards. These steels may be melted in the cruci 
basic or acid open-hearth, and the author believes should it be desirabl 
the bessemer converter. 

If the crucible process is employed, the ferromolybdenum is placed 
the crucible with the last two-thirds of the charge, after the practice 
making tungsten steels. Molybdenum powder, similar to tungsten pov 
may be used, but on account of its high melting point and the impu 
usually present, the recovery of molybdenum in the finished steel is less 
is the case when ferro with its melting point around 1550 degrees | 
for 50 to 60 per cent molybdenum. Molybdenum powder, amorphous n 
melts between 2500 and 2550 degrees Cent. and its uniform diffu 
throughout the melt does not always take place. The advisability of u 
ferro is apparent, and calcium molybdate should never be used in the cru 
process. In using the ferro, practically all the molybdenum added to 
melt will be recovered in the ingot metal and this is also true of the 
or acid open-hearth practice. 

In following the open-hearth practice, the ferromolybdenum is a 
before the ferrochrome and after the slag has been cleared up, that is to 
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ly freed from 


oxides by the usual methods. Molybdenum steel scrap 

‘ 1 } 1 - 1 1 ’ 
e remelted without loss, or very little at most of the molybdenum 
is respect 1t behaves hke nickel. Some of the types of these molybdenum 
La ciers anadi seagsbusbusleanien omens lvbd kel 
Chrome-vanadium-molybdenum; chrome-molybdenum;: — nickel 
bdenum; nickel-chrome-molybdenum; manganese-molybdenum: — silicon 


bdenum; and. silico-manganese-molybdenum, 


the physical characteristics of some of these steels are shown by the 
; ving charts, Figs. 1 to 5 inclusive, a study of which shows their merits 
; uniformity of these molybdenum steels is shown by ‘Table L of analyses 
; ur sets of drillings taken across top and bottom cuts of two 40-inch 
wated ingots. These drillings were numbered from the outside towards 
nter. Krom this table it is evident that molybdenum does vot segregate 


s( segregation. 


the comparison charts, it will be observed in the case of the 
lenum steels, that as the drawing temperatures aré raised up to 1000 
) degrees ahr. to further increase the toughness, the decrease in 
strength and elastic limit values is less than 


is the case with the 
teel compared. Furthermore, reductions of 


area which is the best 
re of the toughness of the alloy steels is generally greater. 

he molybdenum steels as a whole in the rolled or 
uniformly higher ultimate strength and elastic 
ion and reduction of area. Data 


forged condition, 
huts with greater 
tor this is shown as follows: 


Ultimate lastic Elongation Reduction 
strength, limit, im 2 inches of area 
Lbs. Sq. In. Lbs. Sq. In. per cent per cent 
chronnum molybdenum 
rolled l-inch round... .140,000 LO5 000 15.0 32.0 
2 nickel molybdenum 
rolled 1 inch round ....120,000 93,000 18.0 39.05 
Andlysis of Specimens 
Carbon Chromium Nickel Molybdenum 
per cent per cent per cent per cent 
No. 1 O.40 1.00 5 Aa 35 
No. 2 0.40 1.50 40 


Che elastic limit of No. 1 as rolled together with its easy machining 
lities, for it machines as readily as the 70,000 pound per square inch 
ic limit manganese steel used for gun barrels, recommends it for the 
pose. 

Che effect of various quenching temperatures on the tensile test values 


the chrome molybdenum steels is shown by the following table and 


hing Ultimate strength, Elastic 


limit, Elongation Reduction 
tures pounds per pounds pet per cent of area, 
ahi square inch square inch in 2 inches per cent 
0) 160,9 156,62 ] 0 62.2 
6 155,850 149,92 : 60.2 
O69U 156,375 145.3 0 60.2 
) 153,450 141, 0 0 60.1 
) 154,350 142,500 ] 0 60.0 
{ 154,900 144,000 so 0 
Drawing temperature 1000 degrees Faht Quenching medium water 44-inch round bar used in 
Analysis: 0.30 per cent carbon; 0.70 per cent chromium; 0.35 per cent molybdenum. 


\ microscopic study of the structure of most all these steels shows great 
larity in that when quenched and drawn from 350 to 1100 degrees 
r. they reveal a fine uniform distribution of the constituents, so much 
that the structure of the specimen drawn at 1100 degrees Fahr. 


which 
umably contains ferrite and pearlite, but 


possess a_ pseudo-martensitic 
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| TENSUL TEST VALUES _ 
Comparison of Nicke?- toby denuin and Nicke/ Steeks, 
lg 7 bors heal lreated m till size then machined fo 505 dameler 
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Drawing ond faneahing Temperatures n degrees fahrenheit 


Fig. 3 
structure, cannot be readily distinguished from that drawn at 350 
erees Fahr. 

Kxeept in the case of lower molybdenum content steels, which 
when drawn as high as 700 degrees Fahr. a martensitic, or pseudo-mat 
sitic structure; otherwise even these are alike as the following studies s| 
When heated after quenching to 1400 degrees Fahr. the ferrite separate 
distinet'y from the pearlite, which latter takes a more true pearlitic 


ture. In other words, the steel becomes annealed. 
Molykdenum steels are economical not only in their first cost but 
to handle through the manufacturing stages. They will save mon 


machining and they will save money in heat treating, and they forg 
readily as carbon steels. 

Now, as to the available supply of molybdenum, it is chiefly obta 
from the ores molybdenite and wulfenite, MoS, and PbMoQ,. The f 
is the most important and most widely distributed. It is stated that Qu 
land and New South Wales Australia were for many years the | 
producers; in 1906 100 tons of MoS, were produced. Norway is s: 
have produced in 1915 87 tons of MoS,. Canada produced 135 tor 
Mos,. Although the author has no reliable statistics of the producti 
the United States, he is of the opinion that the year 1918 saw 250 t 
tons of MoS, produced. Of this nearly 200 tons were manufactured 
fcrromolybdenum by the Electric Reduction Co., Washington, Pa 
the Molybdenum Corp: of America. ‘This molybdenum found its wa 
light armor plate for tanks, ete. and into Liberty motors. 
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The recent discovery of large rich deposit of MoS, in northern New 
CX1CO and the development of the Colorado mines assure a supply ot ore 
cient to meet any demand that may come through the 


extensive use 
the molybdenum alloy steels. 


(he deposit has been developed during the past year and it is con 


itively estimated to contain 60,000,000 pounds of Mos, in. the group 


; veins now being worked. This group is located at the southern end of 
: property. Other and larger groups exist just north and parallel to 
; the ore is Ingh grade, easily mined and concentrated, since it 
assive and not diffused through the rock as is the case in the Colorado 
its. The ore varies from 1.5 to 29 per cent MoS, and the veins 
{ from a few inches to 30 feet in width. The development in the present 
ing warrants stopping the work for a width of 9 to 30 feet and a 
ot OOO teet. 

Jans for the erection of a power plant on the Rio Grande and a mill 
; le of producing a million pounds of molybdenum annually have been 

red and work 1s expected to be started on the ground this spring. The 


ration plant at Washington, Pa. is now capable of 


reducing this 
ntity of molybdenum to ferromolybdenum sufficient for the 


manutacture 


























125,000 tons of 0.4 per cent molybdenum steel. The design of the mill 
ich that it can readily be added to and the capacity doubled. The present 
| has a capacity of about a ton per day of MoS, concentrat 
‘rom the foregoing it will be appreciated readily that there is plenty 
| 
| VEST VOLUES 
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of molybdenum available to meet the demand as it comes through the gr iad 
appreciation of the value of molybdenum alloy steels. 
TOV 
DISCUSSION OF DR. SARGENT’S PAPER inh 
MR. DANSE: Dr. Sargent has stated that this steel is easily 
. ° ° . ie 4 
chined. I would lke to ask that he give us the comparative machinah; . 
. . 1 
of chrome-nickel and chrome-vanadium steels. « 
0) 
DR. SARGENT: I cannot give you a comparison in figures, or 
that you can turn out so many hundred gears in a certain length of tii rit 
but I think there are gentlemen here who can, perhaps. In turning up ! 
pieces, | have noted personally the easy machining of the chrome-mo! 
denum steel. I have received reports from various factories and from t 
testing departments that the chrome-molybdenum steel machines as rea 
as straight carbon steel, and this comes from those who have handled ma 
tons of the steel. 
MR. DANSKE: ‘The straight carbon steels have a manganese and 
bon content specified. Is there a manganese and carbon content specif 
in the molybdenum steels as in the straight carbon steels? 
DR. SARGENT: Yes, as in the other alloy steels. . 
MR. DANSE: The Ford Motor Co. has done more work with tl! oni 
molybdenum steels than any others that | know of. They take strai yhil 
earbon in which the molybdenum will be 1.05 per cent, straight nickel \ rol 
8 : 4 
& ‘ 
x hi 
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33 per cent molybdenum. | Wits wondering if you used chrome-molyh 
enum or straight molybdenum jn your machining tests. 
DR. SARGENT: It seems that smal] 


amounts of molybdenum im 


of the alloy steels to Which it is added 
ik you will find the molybdenum steels somewhat easier | 


MR. MADRE: I would like to mention a fey 
len we started to use molybdenum about 
ng was hard forged dies, 
romium 3.60; vanadium 0.50; per cent. We notice 

most of the dies cracked When we put them jn ol and left them 
ing hardening. We were inclined to believe that the trouble 
molybdenum and consequently the use of molybdenum was 

know exactly whether our analyses were off 
ed to use molybdenum in crankshaft steel: ( 

U.IQO to 1.10: Inanganese 0.60 to O.SO : 

ent. In this analysis, we replaced molybdenum with O18 per cent 

lium, and the first thing we found was that the machinability was far 
as compared to vanadium steel, and especially that the drilling « 
ur bars was hard as compared to vanadium steel. Also. we 
that some of the crankshafts when they were put ; 
to 60 Shore Therefore, we gave 
whether it was the 
foregoing, manganese Was 
manganese 


ve the machining qualities 


O machine. 

troubles we experienced 
three vears 
the analysis of Which 
and molybdenum O.35 


ago. lhe first 
Was: Carbon U.00 : 


Was due to 
stopped. | do 
Or not. Secondly, we 
arbon 0.28 to 0.32; chrom 
and molybdenum 0.30 to 0.40 


nm some 
noted the 
n the condition of 
up the use of mi lyb 
use of molybdenum or 
never above 0.50 


Was between 0.60 and O80 
noticed that in 


hardness cracked. 
um. I do not know exactly 
mething else. In the 
le in the crankshaft 

m the charts I have 

above 0.50 per cent. 

DR. SARGENT: | could not give you a correct answer as to the 
use Of all your troubles, perhaps, but | would say at once that 

cent of chromium in die block steel, you were very very high, 
nard alloy steel. That much chromium is away beyond the 
uge of any chrome steels for this purpose, even 
ember well that we never made a successful Projectile in the olden times 
th more than 3 per cent chromium. We tried to keep it down to 2.75 

cent as a maximum. If we went higher and the 
ighborhood of 0.65 to 0.75 per cent carbon, we had 
at treatment. It would be a rather ticklish steel to 
rdening elements you mention as being present 

Now as to the crankshafts breaking, it 
tbon with too much manganese for 

crankshafts does not need to be so 
it you keep under 0.30 per cent 
nt carbon, but it is best to keep the carbon down and_ the 
thin the usual limits. and you can water hardening without any trouble. 
think that is probably one answer to your troubles. Your steel] might also 
segregated due to the methods employed in its manufacture. If we had 
he of the steel available, we could dig into jt and could probably find 

more definitely the cause of your troubles and a Way to eliminate them. 

MR. MADRE: Do you think that 0.32 Per cent carbon with 0.45 

cent molybdenum is too strong a combination ? 

DR. SARGENT: No. With 0.32 per 
lybdenum and 0.70 to 0.80 per cent and 
it chromium, you will have no trouble 
course, that your heat treating and 


per cent 
Per cent, 


all these your manganese does not 


with 3.5 
obtaining 
commercial 
in projectile Steels, ] re- 


shells were in the 
bad losses in their 
handle with all the 
in your die block steel. 

may be that you had too 
a water hardening steel. The 
high; in fact, | 
carbon. You Can go to 0.32 or 0.33 per 


much 
steel 
recommend strongly 


manganese 


cent carbon and 0.40 per cent 
sometimes even as high as |] per 
with your crankshafts, provided, 
forging practices are not abnormal. 
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HIGH TEMPERATURE RESISTING ALLOYS FOR 
By A. Bensel* 

by Title at Philadelphia Convention) 

Carbonizing, as will be dealt with 


heating a low carbon steel in 
ata 


CARBONIZIN 
(A Paper Presented 


in this article. is the | 
intimate contact with, 
femperature just above the 

period ot time as 1s necessary 
required depth. It is not 
a teciinical standpoint 
Sines 


roce 
carbonaceous mate 
upper critical point of the steel for Su 
to produce a carbon penetration of 1 
Hecessary to elaborate on this process fri 
as Steel treaters are so well versed on the 
the object of this article is to set forth the 
esisting containers, mention should be made 
case hardening which employ these 
ticn are: 
I. Pack Carbonizing 


<. Liquid Bath Carbonizing 
» 
iz 


subj 
desirability of g 
of the standard meth: 

‘The methods in Luc 


heat 1 


; 
{ 
oO] 


containers. 


(ras Carbonizing 
Che first method consists 

treated with solid 

heating to 


In packing the low carbon 
carbonaceous compound in 
a temperature just above the 
for the length of time necessary 
tion required. This method 
where ; 


steel parts to 
a suitable container and 
upper critical point of the 
to obtain the depth of carbon 
Is used mostly for the 
must be carbonized. 
according to the shape of the pieces to be treated, 
either rectangular, circular, or circular with a chimney in the 

Liquid bath carbonizing consists in keeping a 
some suitable container at ; 


ot the steel and 


STC 
peneti 
larger sized piec 


t large area of surface The shape of the ce. 


tainers will vary be 
center, 
fused liquid bath 
temperature above the upper critical rang 
then dipping the pieces to be treated into this bath 
a short period of time. usually 10 to 12 minutes. This method is u 
mostly for small pieces and where a very thin case js 
The pieces are placed in some type of dipping basket 
kept under the surface of the bath during the time 
sodium cyanide-sodium chloride mixture 
terial for this liquid bath method. 

Gas carbonizing consists in 
the steel to be treated on the 


all that is requir 
and in this man 
interval required 

is the most widely used 1 


utilizing a gas to furnish the carbon 
theory that it is the gas developed by | 
dissociation by heat of the solid carbonaceous materia] used in pack har 
ening that is the active agent. In this method the gas is used -directl) 
the steel without having it formed by dissociation. The equipment 
this method usually is a horizontal retort rotating in a combustion cha; 
ber fitted with a suitable burner equipment for securing the proper te: 
perature, which as in the previous methods, must be above the up 
critical point of the steel pieces. The pieces are put into one end of 
retort and are discharged at the Opposite end, after the 
interval. Gas is forced into the retort and 
lor carbonizing, the steel absorbs carbon 

All three of these methods have their advantageous use depend 
upon the work to be done. It is of special importance that a suit. 
container be selected in each of the three methods. This container m 
be capable of confining all of the gases, carbonaceous material and liq 
to produce uniformly good tesults, and this capability must not be 
fected by the temperature to which the container is subjected. The 


Harrison, N. J. 


proper t 
as the temperature is 


cor 
readily. 


*Vice president, Driver-Harris Co., 
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this article is to deal especially with the carbonizing container: 
le of withstanding high temperature and oxidation for long periods 







































It is a well known tact that cast iron and steel carbonizing contain 
ire badly distorted in a relatively short time with the result that it 
possible to load a furnace evenly with these boxes of unequal dimen 
herefore, we have by the use of high temperature resisting alloy 
tainers the very important advantage of greater furnace capacity re 
ng in increased production. An important consideration is that ol 
ing for the clinging scale is an insulator, making the heat penetration 
When the scale drops off and the walls are consequently thinner, 
eat penetration is thereby affected and the work in process either 
es too much or too Ittle heat, depending on whether a new or an 
ontainer is used. 
he containers should be of material not easily carbonized so that 
theiency of the carbonaceous material is not lowered by part of it 
utilized to carbonize the container, thus leaving the contents under 
|. They must not be brittle for in service these containers receive 
usage while hot, and brittle containers would crack or break up 
the severe treatment. ‘They should be capable of being machined 
ichining operations are often necessary in order to get a tight fit 
over. Lhey should be made of material which has a high tensile 
eth and which will retain:much of that strength at the usual operat 
temperatures. he service of these containers should be such that 
proportion of service to price makes their cost per hour reasonable 
Until recently all these containers were cast of either iron or steel 
were deficient in practically every one of the requirements above 
tioned, especially the one least thought of, namely that of cost price 
hour of service rendered. It was evident to every one interested in 
process of carbonizing that some alloy would be necessary to meet the 
lirements; not an alloy steel because it scaled badly, warped and only 
ased the cost, but a really high grade heat resisting alloy. It has 
said that “No one metal is a cure-all’, but it would seem that an 
which would cast successfully, was not so hard that it could not 
be machined, had a high tensile strength which it retained at high 
eratures, was not brittle, and above all resisted successfully high 
eratures neither scaling nor warping, surely, such an alloy would 
cured all the ills that at least carbonizing containers were heir to. 
In developing an alloy of this kind it was obvious that to resist high 
eratures successfully it would necessarily have to possess a_ high 
ng point. Certainly then it would have to be alloyed of metals 
ng high melting points. It was necessary also that these metals alloy 
selves homogeneously so that there would be no segregations and 
astings would be uniform throughout. 
‘rom metallurgical experiences it was evident that whatever this 
might be, it must necessarily contain chromium in rather large quan 
because this element is necessary to prevent scaling at high tem 
' ture. This was clearly proved in the work done in developing a suit 
/ metallic electrical resistor. Many alloys could be made that had 
proper electrical resistance but in this case, as in the case of carbon 
containers, heat resistance also entered into the problem. For a 
d of about 14 years no alloy without chromium in large proportion 
been found that will resist destructive scaling at temperatures of 
0 to 2000 degrees Fahr. 
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The alloy then to be successful must contain chromium, but 
else? It is well known that nickel and iton alloy perfectly with chromiu 
We have evidence of this in the homogeneous nickel-chromium steels 
also in the nickel-chromium alloys which are used for electrical resista 
purposes. 

From all past metallurgical experiences, it is safe to say that wu 
some new metal of high melting point is discovered to replace chromiu 
in heat resisting alloys, nickel-chromium alloys will excel for carbonizi: 
containers. 

To obtain in regular production the excellent characteristics of tl 
alloy its making must be carefully regulated. The electric are furna 
is best adopted to its melting and the company with which the author 
connected has two such furnaces and of 2-ton capacity. Not only is t 
melting done under the most approved metallurgical conditions, but 
molding operations must embody care and attention and methods peculia 
ly requisite to a metal of large shrinkage and relatively high freezi 
temperature. ‘The following technical data on the alloy may be of int 
est. Analysis: 

Nickel, 60.0 per cent. 

Chromium, 12.0 per cent. 

Iron, 26.0 per cent. 

Carbon, silicon, manganese, etc., 2.0 per cent. 

Melting point, 26€0 degrees Fahr. 

Safe working temperature, 2000 degrees Fahr. 

Specific gravity, 8.15. 

Weight per cubic inch, 0.29 pounds. 

Specific heat, 0.111 at 100 degrees Cent. 

Brinell hardness number, 179. 

Sclerescope hardness, 27 to 30. 

Coefficient of linear expansion over temperature range from 0 to 1 

degrees Cent., 0.0000121. 

Thermal conductivity is 0.0341 calories per centimeter per second 
a ratio of 1 to 4.88 with soft iron. [Expressed in percentage, 20.5 per ce 
of the thermal conductivity of soft iron. Tests were made on a 1-in 
diameter specimen. 

Tensile tests at 70 degrees Fahr. 

lastic limit, 40,000 pounds per square inch. 

Ultimate tensile strength, 54,000 pounds per square inch. 

Per cent. elongation, 1.00 per cent. 

Per cent. reduction of area, 2.50 per cent. 

Tensile tests at 1500 degrees Fahr. 

Elastic limit, 20,100 pounds per square inch. 

Ultimate tensile strength, 24,500 pounds per square inch. 

Per cent. elongation, 4.00 per cent. 

Per cent. reduction of area, 4.30 per cent. 

From a mechanical standpoint it is evident that nickel-chrome stee! 
good material for castings that must withstand high temperatures as 
tensile strength at carbonizing temperatures is so much superior to 
rous materials. This property is directly applicable to carbonizing « 
tainers because the wall thickness can be made very light and yet h 
the required strength, thus increasing heat penetration, reducing lengt! 
heat, and thereby effecting proportionate savings of fuel. When cas! 
will bend at either red or white heat. It does not become easily fatigu 
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(his fact can be demonstrated by supporting a plate of used cast metal 
the four corners and striking the unsupported center with a_ sledge, 
ereby bending it. 

Attention should be directed to an unique design of carbonizing 
ntainer which was made possible by the desirable properties of the al 
y which allow it to serve for thousands of hours at 1800 degrees Fahr. 
thout cracking or scaling. This design is a round container with a 
ichined taper-fit cover, which fits tightly into the container and etfec 
ely closes it as a ground glass stoppered bottle. ‘The machined cover 

the taper of the container as well after several thousand furnace 
urs as when it was first used and this result in itself shows the absence 

warping and _ scaling. 

It should be the consideration of every engineer or metallurgist that 


container cost per heat hour be a known fact. ‘This enters directly 
production costs and his expense of heat treating manufactured parts 
not be analyzed accurately otherwise. The first cost spread over the 


ve life of the container is the item of interest in the expense of the 
t treating department. Protective service guarantees are therefore 
sirable. 


CARBORUNDUM REFRACTORIES IN HEAT TREATING 
FURNACES 
By M. L. Hartman* 
(A Paper Presented by Title at Philadelphia Convention ) 

The use of carborundum refractories in certain parts of heat treating 
irmaces has given such satisfactory service in cases in which they have 
een tried, that it seems worth while to discuss briefly the refractory 
requirements for these furnaces, and to point out the particular value of 
irborundum refractories in them. 

In general, nearly all furnaces for heat treating are so constructed 
hat heat must be conducted through a refractory material from the 
ombustion chamber to the pieces being treated. In order to increase 
roduction and also because of the nature of the fuels used, the temperatures 
eached in the combustion chambers are much higher than those in_ the 
eating compartment. In other words, it is decidedly advantageous to 
ve a refractory material of high thermal conductivity separating these 
vo compartments so that heat will be transferred rapidly and economically 
d the temperatures will be uniform throughout. 

On account of the difference in temperature on the two sides of the 
tractory, resistance to spalling is a property greatly desired. Low 
ethcient of expansion is also preferred, because the tendency to crack is 
ecreased. Cracks may cause hot spots on the treated pieces, and consequent 
rregularity of product. 

In some cases the refractory pieces are required to carry heavy loads 

the high temperature, thus it 1s quite important that they have great 
iechanical strength. The plates or tiles also must be supported on piers or 
hecker work which remains rigidly in place, with no softening, slagging or 
racking. 

Another requirement for the refractory used in the treating floor is 
at is must resist the action of the scale which comes from the steel 
inder treatment or in some cases from the containers. This especially is 
*Director research laboratory, the Carborundum Co., Niagara Falls, N. Y 
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important in some classes of work where much scale and high temperat 
are encountered. 


As stated above the combustion chamber itself is subjected to 
temperatures, and in order that the heat be generated regularly and eve: 
the firebox linings must not become distorted by cracking or softening 


refractories. In oil and gas-fired furnaces the refractories and_ baff] 
which are subjected to the impinging flame, must be of the high 
grade material. They must withstand sudden changes of temperatu 


without cracking or spalling and must not become distorted by softeni: 


under the high local temperature. 


In order to have clearly in mind the distinguishing properties of c¢ 
borundum refractories, it may be well to state briefly the physical 
chemical characteristics of silicon carbide—the primary material in 
of them. 


Carborundum is a product of the electric furnace and 
by the chemical reaction between coke and silica sand. 
product, carborundum, or silicon carbide, is not melted at any temperature 


1S produc 


to the decomposition point, which is about 4064 degrees Fahr. »24 
> 


(22 
degrees Cent.) It conducts heat about seven times as rapidly as fit 
clay, and better than any other refractory material. The change in volu 


with change in temperature is almost negligible, and there are no physic 


transformations at any temperatures below decomposition. Carborundu 


is quite resistant to chemical action, being inert to nearly all reagent 


except basic substances at high temperature. 
Carborundum refractories, being composed principally of silicon carl 


yici¢ 


inherit these desirable properties, and the variation in the properties of t! 


different carborundum products is produced almost entirely by change in 
honding material used. For example, the most refractory of all the car! 
rundum products is the variety which is made entirely of silicon carbides, wit 
out any bonding material. This is manufactured by a special process in whi 
the silicon carbide crystals intermesh and interlock to form a rigid body. 
This recrystallized material is difficult to produce in any but the m 
simple shapes, since for many furnaces, such extreme refractibility is 1 
necessary, other carborundum refractories have been developed using | 


~ 


smallest possible amount of bonding material to hold together the sili 
carbide particles. Variations in the nature of this bonding material | 
made possible the production of several kinds of bonded refractories « 
having the required properties for its particular uses. More or less intri 
shapes of these materials may be moulded and kiln fired and the finis! 
products have the refractory properties of carborundum slightly modified 
the nature of the bonding agent. 

While carborundum shaped refractories were being developed, it 
came evident that for laying up or patching these high grade bricks 
shapes, it was necessary to use raw refractory mixtures of similar comp 
tion in order to avoid the fusion, cracking and general undesirability 
the common mortars and cements. A complete line of carborundum cem 
therefore was developed, having variation in properties of bonding mat 
to fit every requirement for laying up new work, patching old installati 
or moulding up special shapes in place. To illustrate how well these mate: 
have served in heat treating furnaces, a few service reports from our 
ords may be of interest. 


This crystallin 


i 
i 
; 
i 
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\ number of heat treating furnaces in a large plant in Rhode Island 
ve been provided with carborundum hearth tiles. These have lasted 28 to 
weeks of continuous use. whereas clay tiles were 
eeks. These furnaces are used 


erating temperature is around 


replaced every two 
for hardening speed steel cutters, and the 
2300 degrees ahr. (1260 degrees Cent. ) 
\t a machinery manufacturing plant in 
yr tile, supports and linings have ] 
rnaces. One of these is fired with 
and both are operated from 50 to 
ve been in operation for condition 


no 


ings lasted only from four to 


New Hampshire, 
een installed in 
hard coal and 


carborundum 
two large carbonizing 
the other by means of 
150 hours per week. Both 
as when installed. The | 
Six weeks, A notable 
This is estimated by the 


furnaces 
revious fireclay 
economy in fuel 


sumption is also apparent. operation at about 


per cent saving, 
Carborundum ‘floor. tile have 
rdening furnaces in one of 
ipany rej 


been adopted for all hig! 
the largest motor 
yorted that carborundum was the 
| tried, because it was not affected 
soften and distort under 


1 speed tool steel 
car plants in Detroit. This 
most satisfactory material it 
by changing temperatures, and did 
heavy load as did hreclay tiles. 

\t the two other motor companies in 


Detroit. carborundum floor tile 
and after nine 


or ten months are stil] In 
of tools has been 


(1340 degrees Cent. 
from. their use, 


ve been giving long service, 
other Detroit manufacturer 
tes at 2450 degrees Fahr. 


use. 
using carborundum hearth 
) for six to eight months. 
In the same 
slagging and were replaced 


re uniform heating results 
rths failed by cracking and 
weeks. 


furnaces hreclay 
every four and 


Near Chicago, a carborundum slab in an underfired gas 
en speed steel lasted from lebruary to November, in the 
hich fireclay hearths were replaced every week end 
strict reported that by sprinkling carborundum 
ment over his floor slabs each morning he ] 
ractory plate and kept 


furnace for 
same furnace in 
- Another operator in this 
grain or dry carborundum 
rolonged the life of the rc- 
a smooth clean working surface in his furnace. 
Enough has been given in these service records to indicate the 
iccess which has resulted in the adoption of carborundum refractories in 
various heat treating furnaces. While one of the chief objections to the 
e of carborundum refractories has been its high first cost, 
shut down expenses in many 


particular 


it must be pointed 
cases greatly exceed 
parts. The elimination of 
increased first cost. The 
failure is an important 
use of refractories 


it that installation and 
amount paid for the refractory 
's more than compensates for the 
the furnaces at the time of 
nearly eliminated by the 


extensive re- 


loss of charges 
item ot expense which 
which Serve so long. 


| News of the Chapters 
| 





NEW HAVEN CHAPTER 
At a very interesting dinner meeting of the New 

the Cafe Mellone on May 28, the following othcers were 
ensuing year: Chairman. Harry V. 


Haven section held 


elected for 
Goodwill, superintendent of dies, 
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CHARLES M. JOHNSON 
Elected Chairman of Pittsburgh Chapt: 





IRVING H. COWDREY 


{ Chairman of Boston Chapte1 
} 


RK. Wallace & Sons Mfg. Co., Wallingford; vice chairman, Major Rupe: 
L. 


Penny, engineer, 54 West Rock Ave.; secretary-treasurer, Walter | 
Aurand, chief chemist, R. Wallace & Sons Mfg. Co., Wallingford; men 
bers of executive committee, Clayton L. Phillips, Sargent & Co.; Aly 
L. Davis, Scovill Mfg. Co., Waterbury; and Rolland G. Hall, R. W: 
lace & Sons Mfg. Co., Wallingford, Major A. E. Bellis, Bellis H: 
Treating Co., William B. Runk, Robert N. Bassett Co., Shelton, Cor 
Chairman Entertainment Committee, William B. Runk; chairm 
Program Committee, J]. W. Black, Geometric Tool Co.; chairman Me 
bership Committee, Walter G. Aurand, R. Wallace Sons Mfg. Co. 

An organization meeting of the elected officers and committees \ 
held in the Union League Club, New Haven, June 2, where an inform 
dinner was enjoyed. After dinner plans were perfected for a members! 
campaign and it was also decided to hold a shore dinner at Savin Ro 
on June 24. As this will be the final meeting of the year, the Enterta 
ment and Program Committees are endeavoring to make the meetin; 
banner one as regards speakers and entertainment. 


PHILADELPHIA CHAPTER 


About 100 members of the Philadelphia chapter attended the 
27 meeting at the Engineers Club. H. S. Rawdon, physicist of 
Bureau of Standards spoke on “Structure and Related Properties 
Metals”. Mr. Rawdon presented his subject in an interesting and int: 
gent manner, and the discussion following was very good. 

The following officers were elected for the coming year: Chairn 
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W. F. Green, metallurgist, John Illingworth Steel Co.; vice chairman, 
C. Knerr, metallurgist, Naval Aircraft Factory; secretary-treasurer, 
[.. Collins, metallurgist, Ace Motor Corp.; members of executive com 
ttee, J. J. Crowe, metallurgist, Philadelphia Navy Yard; D. K. Bullens, 
lens Heat Treating Co.; H. M. Brayton, Frankford Arsenal; Prof. HT. 
ese, instructor in chemistry, Temple University; J. C. Clark, vice 
sident, E. J. Griffiths Co. 


HARTFORD CHAPTER 
The annual meeting of the Hartford chapter was held in Jewell Hall 
the Y. M. C. A. on June 16. Over 100 were present. 


The principal 
aker of the evening was F. P. 


Gilligan, secretary-treasurer of the 
ury Souther [engineering Co., and nominee for National President o 
Society. Mr. Gilligan spoke on the subject of “Steel Research, Its 
st and Present”. R.K. Newman, secretary of the Frasse Steel Works, 
) presented a very interesting illustrated paper on the “Fabrication ot 

eel”. The open discussion following the presentation of these papers 
s very interesting and covered the points brought out by the papers 
nsideration was given to the program during the coming year, and 
scussion was also held with reference to the program for the past year. 

(he new officers for the Hartford chapter are as follows: Chairman, 

\larcus E. Gere, metallurgist of the New Departure Mfg. Co.; vice 
airman, A. H. d’Arcambal, metallurgist of the Pratt & Whitney Co.; 

‘cretary-treasurer, James J. Curran, metallurgist of the Henry Souther 

ngineering Co.; members of the executive committee, D. H. Stacks, C. 
Hewitt, M. E. Blakeslee, L. A. Lanning, C. T. Hathaway, J. J. 

‘icIntye. 


WASHINGTON CHAPTER 
The Washington section of the Society held its June meeting on 
lune 17, in the auditorium of the New Interior Department building, 
ien Enrique Touceda, consulting engineer of the American Malleable 
istings Association, gave a talk on the “Manufacture of Malleable Iron 
Castings”. Mr. Touceda covered the complete details of the manufacture 
malleable castings and a comparison of their physical properties with 
that of other ferrous products. Many members of other engineering and 
chnical societies were in attendance, and the meeting was thoroughly 
joyed. 
CHICAGO CHAPTER 
The June meeting of the Chicago chapter was held on the 16th in the 
tevens Building, at 6:30 p. m. There was no principal speaker of the 
ening, but the meeting was known as “Query Night”. The announce 
ent sent out was a form on which the members were requested to write 
ny question or problem pertaining to heat treating which they wished 
have answered. They were requested not to sign their names, but 
bring the questions and drop them in a box as they entered. A com- 
ittee of experts, all practical men, was present to discuss thoroughly the 
ilestions and problems. This meeting helped to ciear up any doubts 
ie members may have had on any phase of the game. The meeting was 
ell attended and proved both profitable and interesting: 


SCHENECTADY CHAPTER 
The regular meeting of the Schenectady chapter was held Tuesday, 
ne 16, when the speaker of the evening was P. A. IX. Armstrong, vice 
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1] he Schenec 


president of the Ludlum Steel Company. ‘1 
has the following account of the meeting: 
“A meeting of Schenectady Chapter, American So 
Treating, was held last evening in the Civil Engineering | 
College. P. A. E. Armstrong, vice president of the Ludl 
pany, Watervliet, ga a talk on “New Methods for Pr 
low Drill Steel.” ie tched the devel ol 
tioned difficultie 
sulting by the addition of tungsten, chr 
tool purposes, and emphasized the importance ’ 
position desired, of giving careful consideration t he requireme 


1 “171 in 4 ~4 } 
Ly 


actual working conditions to which the tool il be subjecter 


Following the lecture, many questions ‘re asked Mr. Armstr 
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thoroughly 


enjoy ed the discussion. 









D. K. 



























ting in interesting discussions. \s Mr. Armstrong is one of the 
remost tool steel experts in the country his remarks were especially 
resting and instructive. 
‘A quartette composed of John Gray, first tenor; Belmont Magill, 
nd tenor; Cyril Cadeau, baritone, and Doc Dillenbeck, basso, rendered : 
; ral popular selections and received much applause. Chauncey Gray 
the accompanist. Mr. Schauffler, Union College, related some very) 
; taining stories and a motion picture was shown. 
“Ie. J. Edwards, engineer of tests, American Locomotive Comp 
|. Ipsen, designing engineer, General [Electric Company, and G. R 
metallurgist, General Electric Company, were chosen as del 
or the national convention of the society which takes place in 
polis, Ind., next September. 
Schenectady chapter is planning have a picnic in August at 


NORTH WEST CHAPTER 


to the officers of the North West Chapter published in 
ine issue of TRANSACTIONS, other officers are as follows: Chairman, 
Oscar Harder, instructor in metallurgy, University of Minnesota; 
hairman, H. Kenneth Briggs, me tallurgist, Minneapolis Electric 
Castings Co.; secretary-treasurer, \le xis Caswell, secretary of Manu 
rers’ Club of Minneapolis lhe following members of the execu 
ommittee were elected: Ralph Dowdell, University of Minnesota ; 
Irwin, Thexton Mfg. Co.; W. I. Johnston, Mahr Mfg. Co.; C. S. 
ly, Minneapolis Steel & Machinery Co.; N. Hl. Plouff, Emerson 


the June meeting of the chapter was held in the Battery Building 
e Bethlehem Steel Co.’s plant, on Monday, June 6. The honor guest 
evening was |]. IF ston ae engineer physicist of the Interstate 
nmerce Commission, Bureau of Safety Mir. Tloward presented a 
er on the “Relations tena the Physicial Properties of Steel and 
Ikndurance of Service Stresses”. About 100 attended this meeting 


BALTIMORE CHAPTER 


Bullens, well known author and consulting metallurgist of 
adelphia, was the principal speaker at the meeting of the Baltimore 
pter on May 24. Mr. Bullens presented an interesting discussion on 
“Problems of Heat Treating” and the meeting was enjoyed by those 
ent. The annual election of officers resulted in the following selec 

Chairman, A. S. Coulter, metallurgist, Crown Cork & Seal Co.; 
chairman, S. W. Morrow, vice president, Reuse Bros. Co.; secretary- 
urer, W. KE. Lehr, manager, Mergenthaler Co.; members of the 

| utive committee, Marshall Medwedeff, H. C. Finck, A. H. Warth, 
\. Reitz, A. E. Nissen; chairman of Membership Committee, Harry C 
: k; chairman of Program Committee, A. S. Coulter. 

} CHARLESTON CHAPTER 

\bout 75 members of the Charleston chapter met in the Kanawha 
tel on June 15 and listened to A. M. Redding, of the Leeds & North- 
Co., who gave an interesting paper on “Pyrometry”. Considerable 
maski followed the presentation of the paper, and Mr. Redding proved 
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very accommodating in answering the questions asked relative to 
important subject. 


The June meeting of the Worcester chapter was held on Jun 


WORCESTER CHAPTER 


in the building of the National Metal Trades Association, when a 
interesting and instructive paper dealing with “The Tool Steel Indus 


was presented by Roy C. 
Co. 
handled his subject in a very capable manner, due to his broad ex; 
ence and valuable research work in the tool steel industry. 


Steel 


At the last meeting of the Providence chapter the following off 
were elected for the coming year: Chairman, Arthur H. Annan, sup 
vice chairman, 


tendent 


of 


McKenna, president of the Vanadium 


Mr. McKenna is an interesting and entertaining speaker, 


the 


Rhode 


PROVIDENCE CHAPTER 


Island 


‘Tool 


0.° 


metallurgist of the Taft Pierce Mfg. Co.; 


Hunt, purchasing agent of the Nicholson File Company. 


Chamber of Commerce rooms. 


SPRINGFIELD CHAPTER 


The Springfield section held its June meeting on the 17th at 


R. 


\ 


S. Stay 
secretary-treasurer, Wallian 


There was no special speaker; the n 


ing was conducted entirely by the members and their friends, with 


object of getting together to become better acquainted with one ano! 
and to discuss problems arising from day to day in the hardening ro 


In order to start discussion, Major Bellis, F. J. 


face 


Co., 


Combustion 
and F. E. 


give short talks. 


Co., 


vans, of the 


E. A. Sanford, metallurgist of the Hendee 


Striker, metallurgist of Stevens-Duryea Co., were ask« 


most interesting ever held. 


MILWAUKEE CHAPTER 


A very profitable and interesting meeting was held in the Med 


Hotel on May 26 when Lt. Col. 


Steel Castings Co. 


GARY CHAPTER 


A. E. 


Gregg 


, 


metallurgist of the Kinite | 
A. 


B. Langstroth, metallurgist of the 
secretary-treasurer, Fred G. Allison, chemist of the George H. S! 


Those in attendance voted the meeting as one ol 


’ White, National President 0! 
Society, made his annual visit of inspection to the chapter. 
of officers was held for the ensuing year, which resulted in the fol 
ing selection: Chairman, Wells K. 
vice chairman, C. 


The elect 


O. Smith | 


The June meeting of the Gary chapter was held in the Main « 
building of the Illinois Steel Co. at Gary on June 21. 
evening was by Henry Brewer, Chicago manager of the Leeds & N 
rup Co., and was an illustrated lecture upon the “Hump Method ot 


Treating Tools”. 


much enjoyed by those present. 


The talk 


The lecture proved especially interesting and was 


NEW MEMBERS’ ADDRESSES OF THE AMERICAN SOCIETY 


EXPLANATION 


OF 


STEEL TREATING 


ABBREVIATIONS. M 


Member; S represents Sustaining Member; J. 


Member. 


The figure following the letter 


represents 


Member ; 


A 


represents 
represents Junior Member, and Sb represents Sul 


shows the month in which the membership becam« 


ABBE, Earl C. (M-6), Moore Drop Forging Co., Springfield, Mass. 
BARNES, Charles (M-3), 2009 S. 23rd St., Philadelphia, Pa. 


BARDWELL, J. ‘P. (M-5), E. 
A. 


BATE, 


H. 


(M-4), 


Munhall, 





Pa 


T. Ward’s Sons, 260 West Street, New Yo! 
36 Grant St., 


| 


ay 


TARAS, 
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\TTY. Isaac N. (M-5), 407 Evans Bldg... Washington, D. ( 
ELL, William C. (A-5), C/O Geo. J. Hagan Co., Pittsburgh a 
rHAM, C. S. (M-5), 1142 Kentucky Av?, Indianapolis, Ind 
TIELS. Clarence W. (M-6), 5 Montvale Road, Worcester, Mass 
LIN, J. W. (M-5), 407 Evans Bldg., Washington, D. C 
\N. Grover (M-6), H. H. Franklin Mfg. Co., Syracuse, N. Y 
SNELL, A. L. (S-6), 505 Garrick Theater Bldg., Detroit, Mich 
rsLINS. John W. (M 1), Worcester Pressed Steel Co., Worcester, Mass 
Harry W. (M-4), 532 E. 124th St., Cleveland, Ohio 
\ND STEEL INSTITUTE, 28 Victoria St., London, S. W. 1, England 


M. M. (M-6), Pacific Block & Forging Co., 224 Spear St., San Francisco, 
YY, C. E. (M-5), Case Hardening Service Co., 2281 Scranton’ Rd., 
ind, Ohio 
IN, J. R. (M-3), 2449 South 20th St., Philadelphia, Pa 

S, Frank R. (M-6), 14 Princeton St... Springfield, Mass 
JELL, R. Hudson (M-5), Ford Motor Co., Rouge Plant, Dearborn, Mich 
Harry C. (M-6), 25 Hall Street, West Haven, Conn 
RY, John N. (M-1), Worcester Pressed Steel Co., Worcester, Mas 
MQUIST, C. Wm. (M-6), Shelton Tool & Machine Co., Derby, Conn 
ON, Holland T. (M-5), Henry Disston & Sons, Taconvy., Philadelphia, Pa 
[\WAY, Frank R. (M-5), 4845 Concord, Detroit. Mich 
I’. W. (M-4), Empire Mines, Grass Valley, Cal 
ND, Harry E. (M-3), 2426 South 15th St., Philadelphia, Pa 
N. S. (M-3), 1417 Ritner St., Philadelphia, Pa 
\lfred R. (M-5), 1725 E. 70th St., Cleveland, Ohio 
James W. Jr., (M-12), Y. M. C. A., Gary, Ind 

ERS, Robert W. (M-5), 5 Rueckert Ave., Baltimore, Md 

IRAMN, Edward P. (M-4),.48603 Spokane, Detroit, Mich 

IMGEOUR, C sailey (S-5), Cyclops Steel Co., 410 Albee Bldge., W 

) 


‘ashington, 


-EINSKY, Louis R. (M-3), Standard Brands Tool Steel Co., P. O. Box 413, 

lianapolis, Ind. 

rH, Alex H. (M-5), Crucible Steel Co. of Amer., Park Whks., Pittsburgh, Pa 
CH, DuRay Jr. (M-5), 263 Highland Ave., New Kensington, Pa. 
TLE, J. E. (M-5), 474 Maloney Ave., Dearborn, Mich 
YLOR, C. W. (M-5), 414 7th St. S. E., Washington, D. C 

DYKE, Fred J. (M-5), 3470 Gibson, Detroit, Mich 

GEL, Charles (M-3), Forge Shop, U. S. Navy Yard, Washington, D. C 
LETT, John A. (M-4), 5308 Larchmont, Detroit, Mich 

ZiER, Henry (M-4), 2872 E. 112th St., Cleveland,’ Ohio 

CHANGES OF ADDRESS 

NGSER, Wm.—from Bancroft Razor Co., Worcester, Mass. to 393 West End 
st. New York City. 

LIS, Maj. A. E. (M-11),—from 95 Princeton St., Springheld, Mass. to Bellis 
leat Treating Co., Blake & Valley Sts. New Haven, Conn 

IWN, G. Graham—from Timken Detroit Axle Co., Detroit, Mich. to Hins 
lale, N. Y. 
MPBELL, Chester M.—from 435 Chicago St., to 5052 Grove St., Elgin, Ill. 
V,ENPORT, F. E. (M-9),—from 5634 Magnolia Ave. to 4204 
\ve., Chicago, II. 


Greenview 





KWES, Chas. H.—from 962 Fourth St., to 823 First St.. Milwaukee, Wis. 
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ELLIS, Shirley G—from Atlas Crucible Steel Co., 115 Broadway, 
Ave., New York City. 


to 361 


GIBSON, L. H. (M-1),—from 3 Fordham St., Jamaica Plain, Mass., 


wood Park, Grove Hall, Mass. 
GIERYMSKI, Stanley F. (M-11),—from 220 E. Main St., to 322 
New Britain, Conn. 


GOODRICH, M. L. (M-11),—from Massaoit Hotel, Springfield, 


1262, Springfield, Mass. 


Mass 


HORTON, C. T. (J-1),—from 934 E. 76th St., to 13704 Othello Ave., Cl 


HUNTER, George C.—from P. O. Box 537, New Haven, Conn. 
Cleveland, O. 


HURLEY, Wm. B.—from Willis Ave., to 2935 W. Blvd., Detroit, 


troit, Mich. 
LARNED, Lieut. Elmer—from 6243 Woodlawn Ave., to 6341 
Chicago, III. 


to 


Hote 


Micl 
KOTTNAUER, Edward H.—from 1054 Book Bldg., to 1723 Lafayette 


KK 


MILLER, Frederick (M-12),—from 50 Grove St., to 488 Colorado 


port, Conn. 


NASH, E. R.—ifrom 222 Keith St., to E. County Road, P. O. Box 


Cal. 


NEEDHAM, L. P.—from 6157 Grand Vista Ave., Pleasant Ridge, 


to 5 N La Salle  e Chicago, [1l. 
NIGHTINGALE, G. V.—from 163 W. Washington St., to Box 


262, 


OLCOTT, Frank—from 125 Smalley St., to 53 Cottage Place, New 


PELOT, J. H. (M-3),—from 10 West Church St., Bethlehem, 
Arsenal, Dover, N. J. 


PENNEY, Rupert L.—from Winchester Repeating Arms Co., to 


Ave., New Haven, Conn. 


Pa. 


54. W 


PUTNAM, Willis S.—from 306 S. Orchard St., Urbana, Ill. to New 


RING, Chas. N.—from Ohio Steel Fdry. Co., 531 Marion St. 


Ave., Lima, Ohio. 


t ( 


ROOT, H. H.—from 251 Massachusetts Ave., Arlington 74, Mass. t 


Ave., Watertown, Mass. 

SAUER, Louis J.—from 407 S. Aberdeen St. to 437 N. Racine, 

SICARD, Andrew J.—from Ingersoll Rand Co., Athens, Pa. to 
117 Lawrence St., Hackensack, N. J. 

SOWDER, Stanley—from American Twist Drill Co., Davenport 
St., Detroit, Mich. 


SQUIRE, Thos. $§.—from 144 Lascellus St., to 911 Walnut Ave., Syracuse, 
SQUIRES, John—from 518 Yorkshire Highway, Grosse Pointe Park, Detroi 


to 4389 E. Choulear .Ave., St. Louis, Mo. 


St. 


WELCH, S. N.—from 23 Sabin St., Providence, R. I. to Victor 


Co., Providence, R. I. 


WILKINS, W. A. (M-2),—from 2309 32nd Ave. S. Minneapolis, 


10th Ave. S. Minneapolis, Minn. 


WRIGHT, H. C.—from Eastonia Apts. to 1849 Ferry, Easton, Pa. 


MAIL RETURNED 


GUTHRIE, Robt. G. (M-10), care Whidney Co., 320 S. Jefferson St., Chicago, 
R 
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HERRICK, R. L., Baumer Film Co., 6 N. 48th St., New York City. 


McFARLAN, J. T., care Standard Parts Co., E. 65th & Central, 


McINTYRE, F. J., Bay City, Mich. 
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Commercial Items of Interest 





EFFICIENT TOOL ROOM OIL BURNING FURNACE INSTAL- 
LATION 


A large midwestern manufacturer of tanks, pumps, and similar equip- 
nt recently has equipped its tool hardening room with a complete oil 
urning system which is ‘producing very satisfactory results. As this in- 
description is of general 
accompanying illustration 1s 


department of the 


stallation is modern in every respect, a_ brief 

nterest. The equipment, as shown in the 

nstalled in a well ventilated room adjacent to the tool 
aa 

\t the extreme left is shown the furnace used for high speed steel 

rk. It is of the semimuffle or oven underfired type. Next in line i 


| ( Vj 3 is a 
sized underfired oven furnace used for case hardening and anneal- 
) Che third furnace is a circular cyanide pot furnace used for case 


lening small rolls, ete. At the end is a small overfired forge type 
rnace for tool dressing, etc. 
All of these furnaces are constructed of heavy plate steel reinforced 
ith angle irons and bands. In this way the expansion and contraction of 
e lining does not crack or warp the shell. The linings, with the exception 
a few special tile on the smaller sizes, are all constructed of standard fire 
rick of the best quality. Between the lining and shell a thick layer of in- 
ulating cement is used which reduces heat radiation to the minimum. 
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The doors are lined with a special cement which is much lighter tha: 

fire clay, has greater heat resisting qualities and is more durable. TT’ - 

cyanide pot furnace is fitted with a cast steel pot of a special analysi } 

his pot seems to give greater life than either the cast iron or press: | 

steel pots. he 
ach furnace is fitted with a combination gas and oil burner. In fa a 

betore this installation was made electricity, gas and fuel oil were all co uy 

sidered. Electricity was found to be a very desirable fuel but the « g rt 


was much greater than the other fuels and, therefore, would not affo 
the saving necessary to pay interest on the large investment involved. 
Under actual test, 4% gallons of oil proved to be equal in work p 
duced to 1000 cubic feet of 580 B.t.u. gas. This figured at the rate 
25c for oil as compared to 75¢ to $1.35 for gas. Therefore, fuel oil 
used entirely to fire these furnaces. After making the installation, oil a! 
proved to be just as satisfactory and as easy and clean a fuel to handle 
gas, there being no smoke, the fires clean, and temperatures easily ai 
accurately regulated. A very viscous and heavy oil of about 23 degr 
Baume is used without heating but even the very small burner on 
cyanide pot furnace operated perfectly when burning less than % gallon | 
oil per hour. 
The burners are of the open flame type so that practically 40 per cent 
of the air necessary for combustion is drawn in by induction around | 
burners, thereby greatly reducing the power required for the blowe1 tor 
These burners are adjustable so that the volume of air may be reduced ih 
without reducing the pressure necessary to properly atomize the oil. Mi 
The carbonizing furnace is fitted with an automatic temperature contro! 
apparatus. This is so arranged that either gas or oil may be burned 
both at the same time and the furnace temperatures accurately maintain 
within certain fixed limits. Even without the use of this apparatus it ha vl 
been found possible to set the oil burner so that no variation in furna 
temperature is noticeable over a period of several hours. This is principal! 
due to the design of the oil burning system which supplies the burners wit | 
oil and air. | ul 
The oil burning system-is designed to supply oil and air to | ul 
burners in sufficient volume and under a constant and automatically regu 


lated pressure, free from pulsations; all vital points in the efficient burning 


of fuel oil. It is of the low pressure type, oil being supplied under 4 us 

pressure of 5 pounds and air under a pressure of 14% pounds per squar 

inch. MI 
Clean, fresh air is drawn from out of doors by means of a rotary typ 01 

blower and discharged into an air receiver and thence goes to the burner: pr 

This air receiver is designed with inner and outer tubes so that all puls i. 


tions in the air are removed. A mercury pressure gauge and automatic 
pressure regulators are fitted to the air receiver so that when one or mo! 
burners are closed, the pressure remains constant and it is not necessa 
to adjust the burners on the remaining furnaces still running. 


The oil is drawn from a 550-gallon cylindrical tank buried under 
floor by means of a small impeller type pump and discharged to the 
burners. The suction line is fitted with an accessible strainer. The di: 
charge pipe is fitted at the pump with a large air chamber which remo 
pulsations from the flow of oil, an automatic oil pressure regulator wh 
niaintains a constant pressure at each burner whether one or all burners ai 
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la operation, and an oil pressure gauge. At this point a by-pass valve is 
q - . . . . . e . 

istalled so that all of the oil in the pipe lines may be quickly drained back 
Si] ; . the storage tank when desired. 


The oil pump is driven by means of chain and sprocket wheels from 

e shaft of the blower which in turn is driven by means of a direct- 

eared electric motor on the same bedplate. Co-ordinating the oil and air 

, ipply in this way prevents danger of discharging unatomized oil into a 

‘ : t furnace. A tank gallonage indicator is placed on the wall of the room 
0 : d shows at a glance the contents of the tank. 

Oil is purchased in barrels and the tank is filled through a_ flush 

or waterproof box by means of a special combination skid’ and_ barrel 


iiner. A steel plate is placed in the floor directly over all pipe connections 
! the tank. Mounted on the wall is a direction board. The air pipes 
1] painted black, oil red, gas green and electric conduit orange. The 


es, burners, oil burning system, storage tank and quenching tanks 

ill designed, manufactured and installed in its own plant by the Wayne 
lank Pump Co. Fort Wayne, Ind. 

The Brown Instrument Co., Philadelphia, manufacturer of instru 

ents for indicating and recording temperatures, pressures, speeds, oper 

rent ations, and drafts, has opened a branch office in Cleveland, at 201 Re 

ince Bank building, 1634 Euclid avenue. The company now has a 

aie total of eleven district offices, located in New York, Pittsburgh, Detroit, 

Cleveland, Chicago, St. Louis, Denver, Los Angeles, San Francisco and 

\lontreal. 


The made-in-Indianapolis industrial exposition the week of Oct. 10 


a is now assured following the pledging of nearly 100 manufacturers, among 
. hom the trade was prominently represented, to display their products at 
~ meeting recently at the Chamber of Commerce. 
‘et 
wil H. B. Wilson has taken charge of the Mahr Mtg. Co.’s branch office 
915 Olive street, St. Louis. The company, which manufactures oil 


urning equipment, maintains its headquarters in Minneapolis. 
— | 
Electric heat treating and annealing furnaces are described and il- 
or a istrated in a 16-page illustrated booklet being circulated by Holcroft & 
ar Co., Detroit. The furnaces are designed to operate from standard power 
rcuits and are designed along lines of standard construction. ‘The in- 
ormation given in the booklet is interesting and valuable to those whose 
problems of manufacture include that of heat treating and annealing of 
ther ferrous or nonferrous metals. 
F. J. Ryan & Co., Franklin Trust building, Philadelphia, have an- 
uinced that it recently was awarded a contract for the furnace and 
| urner equipment to be installed at the new plant of the Philadelphia 
spring Co. The Philadelphia Spring Co. will manufacture high grade 
| prings for cars, specializing in this work. 
Preliminary arrangements for the already existing local sections of 
| itional engineering societies in the District of Columbia to merge into 
single body were completed by representatives of organizations at a 
nner meeting of the Washington chapter of the American Society of 
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EMPLOYMENT SERVICE BUREAU 


The employment service bureau is for all members of the Society. If you wish 
a position, your want ad will be printed at a charge of 50c each insertion in two 


issues of the Transactions. 


This service is also for employers, whether you are members of the Society or 


not. 


accompany copy. 


If you will notify this department of the position you have open, your ad 
will be published at 50c per insertion in two issues of the Transactions. 


Fee must 


Important Notice. 


In addressing answers to advertisements on these pages, a stamped envelop 
containing your letter should be sent to AMERICAN SOCIETY FOR STEEL 
TREATING, 4600 Prospect Ave., Cleveland, O. It will be forwarded to the proper 


destination. 


It is necessary that letters should contain stamps for forwarding. 





POSITIONS WANTED 


WANTED—Position as assistant hardener. 
Practical experienced man in case hardening and heat 
treating of all different makes of steel. Do not claim 
to be an expert but can deliver the goods. Salary 
$25.00—$30.00 per week. Address 2-8 


WANTED—Position as metallurgical engineer in 
technical, executive or sales capacity. Ten years 
practical experience in research, physical and chemical 


testing, pyrometry, metallography, inspection, and 
specifications. Have installed heat treating planta 
and laboratories. Address 2-5 


WANTED—Position as metallurgist or assistant, 
graduate of University of Minn., one and one half 
years with large tractor company, covering heat 
treating, chemical, metallographic and _ physical 
testing, during that period. Chicago territory pre- 
ferred. Salary $175.00 a month. Address 2-6. 


WANTED—Position as salesman. Graduate ofl 
Carnegie Technical Institute. Student for 16 months 
with large steel company, Three years selling, Best of 
references. No preference as to location. Address 2-7 


GENERAL SUPERINTENDENT OR PRODUC- 
TION MANAGER-—8 years as general superintendent 
with large manufacturing firm. Expert on manufac- 
turing firm arms and munitions, machinery and small 
interchangeable parts. Eastern location preferred. 


Address 4-1. 


CHEMIST OR METALLURGIST—6 years as 
chemist and three years as chief chemist and assistant 
to the metallurgist. Cleveland location preferred 
Address 4-2. 


SALESMAN-—Selling steel or metallurgical supplies. 
Knowledge of Spanish, Willing to travel. Have been 
chief metallurgist for large. Eastern firm. 7 years 
experience in heat treating of carbon, alloy and high 
speed tool steel, and general production work. Experi- 
enced in metallography, physical testing, pyrometry, 
and analysis. Best of references. Address 4-3. 


SALESMAN—Have had 6 years in chemical] 
physical laboratories of tool steel concerns. 3 
in charge of heat treating tool steels. No prefs 
as to location. Wages $175.00 a month. Addres 


FOREMAN OR ASSISTANT FOREMAN—P 
cal, experienced in all around forging, blacksmit 
and treating of steel. Experienced with tools u 
shipyards and machine shops. Prefer locat 
Chester, Pa., Camden, N. J., or Philadelphia 
Address 4-5. 


METALLURGIST OR ASSISTANT METALLI 
GIST—College graduate. At present as: 
metallurgist in large motor car company. Capa 
handling heat treating, microscopic work, che 
analysis, and pyrometry. 


location. Salary $250.00 per month. Address 
METALLURGICAL ENGINEER—Young, 

energetic, with 1] years experience. Graduate en; 
Bureau of Standards for 7% years. Erie Fo: 


for 3 years. Expert in pyrometry in steel plant 
shop, open hearth and heat treating plants, meé 
investigations and research, planning meta 
operations, heat treating carbon or alloy st« 
management, forge shop temperature schedu 
Salary desired $3000, or make your | 
Answer 7-2. 


METALLURGIST—Age 25, 
facture of steel from blast furnace to the 
heat treated and tested product. Desire 

connection with company now building up an 
tion where opportunity at present as the fut 


predominate. Cleveland district preferred. Ans 


experienced in 


Superintendent of heat treating —Have had 1 
experience as blacksmith and in heat treatir 
present in charge of same in large automob 

Have installed equipment, and have some ex} 
along mechanical lines. During war in c! 
aircraft forging, heat treating and as meta 
Salary desired $3600. Answer 7-1. 


Desire Central or West 
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lechanical Engineers at the New Ebbitt hotel, in that city, June 9. The 
lan is to build an organization around an existing engineering society 
\ nd will probably include the scientific and engineering associations. 


On June 29, Sir Robert Hadfield was presented with the John Fritz 
edal for his meritorious work in inventing manganese steel. The pre 
entation took place in London at the opening meeting of the British 
stitute of Civil Engineers. Several representatives of American 
eering societies made the trip to England to attend the meeting. 


engi 


\ rotary electric furnace having a connected load of 270 kilowatts 
s installed recently in the plant of the Nash Motors Co., Milwaukee, 
the George J]. Hagan Co., Pittsburgh. The furnace will be used for 

treating and annealing automobile parts. 


machine for pressing plastic carburizing compound about ring 
has been developed by the Hanna [Engineering Works, Chicago. 
work is placed on the platen and the compound is spread on the 
eeth. After the die is placed on top, a foot treadle is operated which 
iuses packing of the compound. 
The General Alloys Co. announces the opening of a branch office 
921 Granite Building, Rochester, N. Y., under the direction of Ralph 
C. Schwarz. Mr. Schwarz is a mechanical engineer with a wide ex 
perience in heat treating problems and has a large established clientele 
in western New York. H. H. Harris, president of the General Alloys 
Co., was to leave New York about June 10 on a motor trip to the various 
eastern branches of the company accompanied by one of the company’s 
metallurgists. Mr. Harris will inspect the company’s installations 
throughout this territory. — 
“Heat Treatment of Soft and Medium Steel’, is the title of a new 
} ook written by Frederico Giolitti and translated by E. FE. Thum and D. 
Vernaci and published by the McGraw-Hill Book Co., New York. The 
‘on Trade Review says regarding the new book: ‘The author, who 
liscusses the theory and practice of the preliminary heat treatments de- 
signed to give maximum toughness to steels used for machine parts, con- 
tributes another volume to the limited literature on the subject of heat 
treating. It is claimed to be the first treatise dealing with the effect of 
rious impurities and addition agents on commercial heat treatment and 
should prove a powerful stimulus to their study. Dr. Giolitti points out 
the tremendous advantages to be gained by the elimination or suppres- 
ion of these impurities and addition agents. 

“Special attention has been given to the so-called “flakes” and “woody 
ractures,’ a disease of metals well understood and under control in the 
italian works managed by the author. This porvion of the text should be 

rticularly important to many consumers and producers who ultimately 

vill be dealing in steel castings of high strength and toughness, such as 

ive been under tonnage production for several years. Dr. Giolitti’s 

lume should be of great usfulness for its insistence that commercial 

heat treatment of steel depends primarily upon the diffusion of carbon 
d other soluble substances contained, gaseous or solid. In turn’ the 


(Continued on page 38) 































TRANSACTIONS OF 





















IMERICAN SOCIETY FOR STEEL TREATING ; : 
; )? 
This request for workers will be printed in the Position Open section of the Employment: 
Bureau of the Transactions at a cost of 50c each insertion. The money to cover this charg: 
should accompany this form. \ 
9 
EMPLOYER’S REQUEST FOR WORKERS 
Name of et 
Employer 
Address 
Kind of Work 
Experience and educational requirements: i 
| | 
Wages | 
Apply To | 
| | 
If you need men, fill out this blank and send to American Society for Steel Treating, 4600 Prospect Avenue, Cleveland, 0:.io 
I d Production From Press Tool 
is being obtained in those plants which are using KINITE. Here are 
some of the results as reported to us: 
Article Operation Pieces per dressing of tool 
KINITE Other Steel 
Seamless 10-gal. milk can....Draw 85,000 1,000 
Coffee Pot p 4-qt. 4th Oper.. Draw 10,000 650 
Ge UD Ae dkc Vat awciess Blank and Draw 2,000,000 300,000 
Galvanized Clamp, 4%” Stock. Blank 75,000 15,000 
Engine Oil Pan—black steel. Draw 101,000 5,000 
Pressed Steel chassis channel Shear 16,000 800 
Sracmet, 4” Stock ....cccces Blank 130,000 8,000 
Journal Box Covers......... Hot Form 250,000 18,000 
Oil Stove Wick Raiser...... Draw 30,000 3,500 
Oil Stove Burner........... Draw 26,000 3,000 
16 Gauge Steel Shell, ? 
fo Gem. wo Geen... ..... Draw 4,500 325 
Circular Trimming Shears... Trimming 450 Gross 150 Gros 
Let us tell you how KINITE will 
increase your production. | 
; 
KINITE COMPANY uit | 
<KJN E> | 
° e RK ' 
1338-40 St. Paul Ave., Milwaukee, Wis. nN” 
| 
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Spur Gear and Worm Gear Speed Reducers 


Automobile Also 
Truck and Silent Chain 
Tractor Sprockets 
Differential Bakelite 
and and 
Transmission Rawhide 





GEARS GEARS 


WILLIAM GANSCHOW COMPANY 


CHICAGO ILLINOIS 


Céinion, “Super; Heat’ Cement 


It is more than 

CEMENTS 2 ™«re filler 
between the 

brick. Stocks 

carried in principal cities. 
Write us if local dealers in 


eT 
| > ene if . 

aa fire brick cannot supply 
tf you. 


Eb 
ie 


“eaannae” 


Detai'ed information gladly 
furnished upon request. 


CLINTON METALLIC 
PAINT COMPANY 
Clinton, New York 
Canadian Representatives: 


“ Standard Machinery & Supplies, Ltd. 
Put on like 263 N t, West, 


otre Dame Street, 


will Slick id) ‘ Montreal, Quebec. - 


When answering advertisements please mention “Transactions” 
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This qualification record will be printed in the ‘‘Men available’”’ section of the Employment Bureau 

of the Transactions at a cost of 50c each insertion. “e 

The money to cover this Charge should accompany this form. 


QUALIFICATION RECORD- Strictly Confidential ; 


Name 


en 


Address 


No. of Years in Other Schools? 
Grammar School? 


Experience: 


pant | 
| | | 





Wages Desired? Location Preferred | Kind of Position Desired 
; ; ‘ a 
(Continued from page 35) 


approach to equilibrium is affected materially by the speed of cooling, th 
spacing of centers of crystallization, the content of insoluble nonmetalli: 
inclusions and their physical and chemical constitution, the temperature 0! 
transformation and the thermal hysteresis. The book is divided into fiv: 
parts as follows: Part I, Phenomena of Diffusion in Primary Solid Solu 
tion; Part Il, Effects of Diffusion Upon Secondary Crystallization; Par 
III, Diffusion in Austenite as Applied to the Preliminary Heat Treatment 
of Steels; Part IV, Preliminary Heat Treatment of Steel Castings; Part 
V, Preliminary Heat Treatment of Forged and Rolled Steels.” 


According to an announcement made by the American Foundrymen’s 
Association, the next convention and exhibition will be held in April 
May, 1922. Originally the meeting was scheduled for the fall of this year, 
however when the committee on conventions and exhibits met in March 
it was found that in none of the eight cities considered was it possib! 
to find during September or October adequate hotel accommodations an 
exhibition facilities to care for such meetings properly. Therefore th: 
board of directors decided to postpone the meeting until next spring a1 
again to follow the custom which existed prior to 1912. 


At a joint meeting of the Clevels ind Engineering Society and the eng 
neering section of the National Safety Council, C. P. Tolman, chief engi 
neer and chairman manufacturing committee, National Lead Co. and 


(Continued on page 41) 
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(Continued from page 38) 


a 


resident of the National Safety Council, presented an address entitled 


ngineering Revision—The Engineers Part in Safety”. Mr. Tolman 

inted out that the best insurance against accidents was the safeguard 
¢ of all machinery and equipment which was dangerous to workmen. <A 
inber of examples and means of protection were cited. 


The Hoosier Rolling Mill Co., Terre Haute Ind., recently has com 

ted a new plant 80 x 400 feet which will be devoted to the manufacture 

utomobile and truck springs. It is expected that operations will be 
! ted at an early date. 


| the secretary of the American [Engineering Standards Committee, 
P. G. Agnew, has just returned from a short trip to Europe where 
| attended a conference in London of the secretaries of the national 
ndardizing bodies. After the conference he visited France, Switzer 
| d, and Germany for a more detailed study of the standardization work 
| those countries. The conference had for its object an interchange of 
<perience and the furtherance of co-operation between the various na 
mal bodies in their work of industrial and engineering standardization 
Notwithstanding great differences in the details of procedure, the 
ime general method of work is followed in the different countries, 
imely, technical decisions concerning any specific piece of work are in 
the hands of a working committee which is so constituted as to be broadly 
| representative, from both the technical and the managerial points of view, 


(Continued on page 42) 


he | | Consulting Engineers 
lie Back Numbers for your problems in 
We can supply the following: Steel and Its Heat Treatment 






lu 
, Vol. II (complete) of Proceedings— ytap 
‘a Steel Treating Research Society. “BULLS, 
y SERVICE 
rt Vol. I and II (complete) Journal 
American Steel Treaters Society. Research and Investigations 
Vol. I Nos. | to 8, Transactions— Chemical Analyses 
American Society for Steel Treat- Plant Layout 
ing. Photomicrographic Work 
Ridin: Furnace Design 
$ .75 per copy. Physical Testing 
$7.50 per volume (unbound). 
Experimental and Commercial 
. | Send orders to Heat Treatment 
American Society For 
Steel Treating D. K. BULLENS CO. 
4600 Prospect Avenue 909 W. Tioga St. 
>, Cleveland, Ohio PHILADELPHIA 
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(Continued from page 41) 
of the particular branch of the national industry concerned. This san 
general method is followed whether the work is of the nature of speci| 
cations, methods of test, or dimensional standardization. 

It was the view of the conference that international co-operation 
industrial standardization work should proceed along such informal lin: 
being based primarily upon the interchange of information on active sul 
jects of mutual interest, rather than by any attempt at the present tim 
to form a general international standardizing body; that in cases in whic! 
formal organization should be found necessary, the organization shoul 
preferably be by subject or industry, somewhat along the lines of th 
International Electrotechnical Commission; but that in all cases effort 
should first be made to secure results by less formal methods; and ¢ 
this end it would often be desirable that in a given subject, the offic¢ 
one of the national bodies most interested should, by informal agreement 
perform such secretarial functions as would further international agree 
ment in the particular subject. 

The Electrical Refractories Co. with factories at East Palestine, O 
is making enlargements to its plant so that it will be able to supply thi 
increased demand for products. For some time past, the company ha 
supplied heating element support to many of the large manufacturers 0! 
electrical supplies in the country, and this firm has been supplying about 
GO per cent of the electric range companies in the country and in Canada 
This heating element support is made from an A-1 formula which } 


(Concluded on page 45) 


ELECTRICAL REFRACTORIES 
FOR USE IN 


Resistance Type Electric Heating Devices, including 
Electric Ranges, Steel Treating Furnaces, Enameling Ovens, 
Immersion Heaters, and Laboratory Equipment. 

Our refractories are used to insulate and support the 
heating element, they are burned to 2500° F. during the 
process of manufacture and will not fuse or distintegrate 
under 2600°F. They are not injured by the application of 
water or acids while heated. 

Our engineering staff with many years of practical 
experience stands ready to co-operate with you. 


The Electrical Refractories Co. 
East Palestine, Ohio 


Our Refractories are used by the largest manufacturers of electric heating 
devices both domestic and foreign. 
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(Concluded from page 42) 


lso used in laboratory stoves, water and immersion heaters, etc. Its 
rmula B-2 is used in resistance type annealing ovens and steel heat 
reating furnaces. The fusing point of A-1 is about 2600 degrees Fahr., 
id of B-2 about 3000 degrees Fahr. Steel dies are used in the produc 
nm of the company’s refractories and are constructed according to the 
ecifications of customers. 


CI The Franklin Institute of the State of Pennsylvania, acting through 

| committee on science and the arts, investigating the jet entraining 

iratus of The Surface Combustion Co., industrial furnace engineers and 

nufacturers, have awarded to the inventor, W. Barton [ddison, the 
lward Longstreth medal of merit. 


A semi-technical publication known as the Box Bulletin, is be- 
, published by the General Alloys Co., and began with the June issue. 
is publication contains less than 25 per cent of advertising, the balance 
the space being condensed technical articles written by men of note 
the heat treating field, but having no connection with the General Al 
ys Company. The Box Bulletin is starting in a small way in con 
lensed form but it is the hope of its publishers that its reception will 
varrant an increase in size. The publication will be distributed gratis to 
iny user of heat treating metals. ‘Those interested may be placed on the 
free mailing list, by writing on their letter-head to the Box Bulletin, 
‘eoples Gas Building, Chicago. 


een 
BETTER METAL—through knowing Why 









roe YEARS ago the chemist and ical and Metallurgical Engineering, on 
his beakers were seldom seen about the principles of metallurgy as they are 
steel works. Twenty years ago the seen from this new viewpoint. ‘‘Atoms 
metallographer and his pyrometers, and Metals’’ appeared March 23. 
were as rare. Today, only afew metal- “Crystalline Structure of Metals’ ap 
lurgists are thinking of what takes peared May 4. Others will be printed 
place beyond the reach of test-tube and from time to time during 1921, and 
microscope. Before we realize it, the will include the first presentation of 
metallurgist who cannot interpret his his revolutionary theory ascribing 
problems in the light of what we know hardening of metals to slip interference. 
about the forces between atoms and 

molecules, will be running a bad OU SHOUED find these articles 
second. by themselves well worth the cost 





of the entire year’s subscription. 









D*®: ZAY JEFFRIES has had signal 

success in improving the product HERE ARE still left a few copies 
of the National Lamp Works and the of March 23 and May 4. While 
Aluminum Company of America by they last, we shall be glad to send 
looking into the atom itself. In collabo- either as a sample copy for your in- 
ration with R. S. Archer, he is now spection. Or better still, send us $5 
publishing a series of articles in Chem- for a year’s subscription. 







CHEMICAL & METALLURGICAL ENGINEERING 


Tenth Avenue and 36th Street, New York City 
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TOOL STEELS 


Our line of 


Tool Steels 


contains many grades 
suitable for every 


purpose. 


Every grade of that 
supreme quality that 
wins approval from 
the skilled workman. 


Steels bearing Ward’s 
Labels are of known 
quality, uniformly the 
best for all good tools. 


The element of risk 
or experiment elimi- 
nated by Braeburn 
Steel Co.’s skill in 
manufacturing. 


blag lWWandStSOmsy (to) 


BOSTON:NEW YORK: NEWARK 
PHILADELPHIA: DETROIT: CHICAGO 


ee 
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